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© New thiazolylbenzofuran derivatives, processes for the preparation thereof and pharmaceutical 
composition comprising the same. 

© A compound of the formula : 



(I) 




A-X-R 



wherein 

R 1 is lower alkyl optionally substituted with halogen, lower alkyiamino or lower alkyl(acyl)amino ; 
cyclo(lower)alkyl ; tricycloalkyl ; aryt optionally substituted with lower alkoxy ; or a heterocyclic group * 
R 2 is hydrogen or halogen, or 

R 1 and R 2 are taken together with the adjacent atoms to form cycloalken ring or an N-containing 
heterocyclic group optionally substituted with acyl, * 
R 3 is hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy, 

R 4 is hydrogen ; acyl ; cyano ; aryl optionally substituted with hydroxy (lower) alkyl. halo(lower)a!- 
kyl, cyano(lower)alkyl, heterocyclic(lower)alkyl or acyl; or lower alkyl which may be substituted with 
substituent(s) selected from the group consisting of halogen, cyano, hydroxy, lower alkylsulfonyloxy 
aryisulfonyloxy, acyl, acyl(lower)alkylthio and aryl optionally substituted with halo(lower)alkyl, 
cyano(lower)alkyl, heterocyclic(lower)alkyl, cyano, acyl, acyKlowerJalkyl, a heterocyclic group or (lower 
a!ky!sulfinyl)(lower alkyl thio)lower alkenyl ; 

A is lower alkylene, lower alkenyiene or a single bond, 

X is a single bond, O or S, and 

Y is O or S, 

provided that A is loweralkylene or lower alkenyiene, or 

X is O or S when R 1 is lower alkyl or aryl and R 2 is hydorgen, 
and pharmaceuticaily acceptable salts thereof, processes for their preparation and pharmaceutical 
compositions comprising them. 
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This invention relates to new thiazolylbenzofuran derivatives and pharmaceutically acceptable salts there- 
More particularly, it relates to new thiazolylbenzofuran derivatives and pharmaceutically acceptable salts 
thereof which have activities as leukotriene and Slow Reacting Substance of Anaphylaxis (hereinafter SRS- 
A) antagonists or inhibitors, to processes for preparation thereof, to a pharmaceutical composition comprising 
the same, and to methods of using the same therapeutically in the prevention and/or treatment of allergy or 
inflammation in human beings or animals, and more particularly to methods for prevention and/or treatment 
of asthma, psoriasis, hepatitis, bronchitis, gastritis, esophagitis, pancreatitis, arthritis, nephritis, inflammatory 
bowel disease, shock [e.g., septic shock, anaphylactic shock, etc.], arteriosclerosis, myocardial infarction cer- 
ebral vasospasm, rhinitis, conjunctivitis, eczema, ischemic cerebral disease, chronic obstructive lung disease, 
cerebral edema, adult respiratory distress syndrome, neonatal pulmonary hypertension. Chrohn's diseases, 
dermatitis, rheumatism, gastric ulcer, peptic ulcer, gout and the like. 

One object of this invention is to provide new and useful thiazolylbenzofuran derivatives and pharmaceut- 
ically acceptable salts thereof which possess activities as leukotriene and SRS-A antagonists or inhibitors. 

Another object of this invention is to provide processes for the preparation of said derivatives and salts 
thereof. 

A further object of this invention is to provide a pharmaceutical composition comprising, as an active in- 
gredient, said thiazolylbenzofuran derivatives and pharmaceutically acceptable salt thereof. 

Still further object of this invention is to provide a therapeutical method forthe prevention and/or treatment 
of allergy or inflammation, and more particularly of asthma, psoriasis, hepatitis, bronchitis, gastritis, esopha- 
gitis, pancreatitis, arthritis, nephritis, inflammatory bowel disease, shock [e.g. septic shock, anaphylactic 
shock, etc.], arteriosclerosis, myocardial infarction, cerebrai vasospasm, rhinitis, conjunctivitis, eczema, ish- 
emic cerebral disease, chronic obstructive lung disease, cerebral edema, adult respiratory distress syndrome 
neonatal pulmonary hypertension, Chrohn's disease, dermatitis, rheumatism, gastric ulcer.peptic ulcer, gout 
and the like, using said thiazolylbenzofuran derivatives and pharmaceutically acceptable salts thereof. 

Some thiazolylbenzofuran derivatives have known as described, for example, in J. Heterbcycl. Chem.. 1 6 
97(1979) and Chemical distract, 70, 11630b and 90, 152062t. — 

The object thiazolylbenzofuran derivatives of this invention are new and can be represented by the fol- 
lowing general formula (I) : 



35 



SO 




(I) 



40 wherein 

R' is lower alky! optionally substituted with halogen, lower alkylamino or lower alkyl (acyl)amino- cy- 
clo(lower)alkyl; tricycloalkyl; aryf optionally substituted with lower alkoxy; or a heterocyclic group; 
R 2 is hydrogen or halogen, or 

R 1 and R 2 are taken together with the adjacent atoms to form cycloalken ring or an N-containing net- 
45 erocyclic group optionally substituted with acyl, 

R 3 is hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy, 

R 4 is hydrogen; acyl; cyano; aryl optionally substituted with hydroxy(lower)alkyl, haIo(lower)alkyl cya- 
no(lower)alkyl, heterocydic(lower)a!kyl or acyl; or lower alkyl which may be substituted with substituent(s) se- 
lected from the group consisting of halogen, cyano, hydroxy, lower alkyfsulfonyloxy, arylsulfonyloxy, acyl 
acyl(Iower)aikylthio and aryl optionally substituted with halo(lower)a!kyl, cyano(Iower)alkyl, heterocyclic(low- 
er)alkyl, cyano. acyl, acyI(lower)alkyl, a heterocyclic group or (lower alkyisulf inyl)(lower aIkylthio)lower alkenyl- 
A is lower alkylene, lower alkenylene or a single bond, 
X is a single bond, O or S, and 
YisOorS, 

55 provided that A is lower alkylene or lower alkenylene, or 

X is O or S when R 1 is lower alkyl or aryl and R 2 is hydorgen, 
and pharmaceutically acceptable salts thereof. 

The object compound (I) or its salt can be prepared by processes as illustrated in the following reaction 



BNSDOCID: <EP 0528337 A 1J_> 



EP 0 528 337 A1 

schemes. 

Process 1 



O 
II 




(ID 
or its salt 




(la) 
or its salt 




(lb) 
or its salt 

3 



0528337A1_I_> 



BP 0 528 337 A1 



Process 3 
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Process 5 
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Process 7 




amidation 



or its reactive derivative 
at the car boxy group 
or a salt thereof 




(Ij) 
or its salt 



Process 8 




(Ik) 
or its salt 




or its salt 
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Process 11 
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Process 1 T 
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Process 19 
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Process 21 
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or its salt 
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Process 29 
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Process 30 
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wherein 

R 1 , R 2 i R 3 ? R 4 , A, X and Y are each as defined above, 
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Rj is lower alky! which may be substituted with substituent(s) selected from the group consisting of ha- 
logen, hydroxy, lower alkylsulfonyloxy. arylsulfonyloxy. acyl. acyl(lower)alkylthio and aryl optionally substituted 
with halo(lower)alkyl, cyano(lower)alkyl. heterocydic<lower)alkyl, cyano. acyl, acyl(lower)aIkyl. a heterocyclic 
group or (lower alkylsulf inyl)(lower alkylthio)lower alkenyl, 
Xa is O or S. 
Z 1 is acid residue, 

RZ is aryl substituted with halo(lower)alkyl, or lower alkyl substituted with halogen or aryl which is sub- 
stituted with halogen or halo(lower)alkyl, 

Rj is aryl substituted with cyano(lower)alkyl, or lower alkyl substituted with cyano or aryl which is sub- 
stituted with cyano or cyanoflowerjalkyl, 

Rj is aryl substituted with cyano(lower)alky1, or lower alkyl substituted with aryl which is substituted with 
cyano or cyano(lower)alkyl, 

« is aryl substituted with tetrazolyl(lower)alkyl f or lower alkyl substituted with aryl which is substituted 
15 with tetrazolyl or tetrazolyl(lower)alkyl f 

R? is lower alkyl substituted with esterif led carboxy, esterif led carboxy(lower)alkylthlo and lower alkyl- 
carbamoylOoweOalkylthio, esterified carboxy(!ower)alkylthio or aryl which is substituted with esterified car- 
boxy or esterified carboxy(lower)alkyl, 

RJ is lower alkyl substituted with carboxy, carboxy(lower)alkylthio and lower alkylcarbamoyl(lower)al- 
kylthio, carboxy(lower)alkylthio or aryl which is substituted with carboxy or carboxy(lower)alkyl, 

Ri is lower alkyl substituted with carboxy or aryl which is substituted with carboxy or carboxy(lower)alkyl f 
R? is lower alkyl substituted with carbamoyl which may be substituted with lower alkyl. arylsulfonyl or 
a heterocyclic group or aryl substituted with carbamoyl orcarbamoyl(lower)alkyl, each carbamoyl of which may 
25 be substituted with lower alkyl. arylsulfonyl or a heterocyclic group. 
Rj is formyl or lower alkyl substituted wit h formyl, 
Ri is lower alkyl substituted with bis-acyl(lower)alkylthio, 

R? is lower alkanoyl; lower alkyl substituted with carboxy> esterjfied carboxy Qr |Qwer ^ Qf 
substituted with carbon, esterified carboxy or lower alkanoyl; 

R£ is lower alkyl substituted with hydroxy, or aryl substituted with hydroxy(lower)aikyl, 
RJ is lower alkyl substituted with halogen, lower alkylsulfonyloxy or arylsulfonyloxy, or aryl substituted 
with halo(lower)alkyl, 

Rj is lower alkyl substituted with esterified carboxy, or aryl substituted with esterified carboxy(lower)al- 

kyl. 

Z 2 is acid residue, 
Z 3 is acid residue, 
Z 4 is acid residue, 
Z s is acid residue, 
40 Z 6 is acid residue, 

27 is acid residue, 

Rj is aryl optionally substituted with acyl, 
A a is lower alkylene, 
Z 8 is acid residue, 
45 Rj is aryl optionally substituted with esterified carboxy, 

B is carboxy. esterified carboxy. di-esterif ied phosphono or substituted phosphonium salt, 
Rl and R^ are taken together with adjacent atoms to form an N-containing heterocyclic group. 
RJ and R£ are taken together with adjacent atoms to form an N-containing heterocyclic group, N-atom 
of which is substituted with acyl, 

Rl is lower alkyl substituted with mono(lower alkyl)amino, 

is lower alkyl substituted with lower alkyi(acyl)amino, 
R? is aryl substituted with halomethyl, 
Ri is aryl substituted with formyl, 

R? is aryl substituted with 2-(lower alkylsulf inyi)-2- (lower alkylthio)ethenyl, 
Rj is aryl substituted with carboxymethyi, 

Rt is aryl substituted with carboxy(lower)alkyl. or lower alkyl substituted with carboxy or aryl which is 

18 
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substituted with carboxy or carboxy(lower)alkyi, 

Ri is lower alkyl substituted with halogen, and 
Rj is lower alkyl substituted wit h lower alkylamino. 

5 j ,n ' he ? b ! Ve and subseauent description of the present specification, suitable examples of the various 
definitions to be .ncluded within the scope of the invention are explained in detail in the following. 

WZ m m Z .I" tended t0 mea " 3 9rOUP haVi " 9 1 t0 6 Carton atom ( s >- unless otherwise provided, 

.w. * \t l™?! * ft WSr ■* yl in the terms "acy'Oower)alkylthio». •halo(lower)alkyl-. -cya- 

"°Oower)alkyl "heterocyd|c(lower)a.kyr, "tetrazdyl(.ower)alkyr. "esterified carooxy(lower)alkylthio", 'lower 
" ^7^?^" "carboxydowerjalkylthio-. "bis-acyl(lower)a.kylthio", lower alkylamino'. "low- 
er alkyl(acy)am.no , hydroxydowerjalkyl". -acyl(lower)alkyr."lower alkylsulf inyl", "lower alkylthio" and "lower 
£ S S5r,? jrafhtor branched one such as methyl, ethyl, propyl, isopropyl. butyl, isobutyl. tert- 
or terS ' * Preferable one is C, ' C < ">wer alkyl such as methyl, ethyl, propyl, isobutyl 

» a y,J« - T2£ ""SS J" the t6rmS " ar y ,su,fon y«° ^d "arylsulfonyloxy" may be phenyl, naphthyl. 

S22"j; h '° wer Iff to| y- cumenyl. di(tert-buty1)pheny.. etc.] and th. Uto. h 

wnicn preferable one is phenyl or tolyi. 

Suitable "halogen" may be fluorine, chlorine, bromine and iodine, in which preferable one is fluorine, chlor- 
ine or bromine. 

» fera w UitBb,e "^k a ' k0Xy " ^ be methOXy ' elh0Xy> pr ° poxy ' is °P~P°*y, butoxy and the like, in which pre- 
tenable one is methoxy. K 

Suitable "lower alkylamino" may be mono or di(lower alkyl)amino such as methylamino. ethylamino. pro- 
^SSEST™!; ^TSS*! ! ert - t buty,amino ' fc°°"«ylamino, pentylamino. hexyJamino. dimethylami- 
imfnn ^thT I ' d ! PT °^ m °- dlb ^amino. diisopropylamino. dipentylamino, dihexylamino. N-methylethy- 
2s lamino or the like, in which preferable one is tert-butylamino. 

™„t l J itable al . kylamino moiet y in ,ne term "» ow er alkyl(acyl)amino" may be one mentioned-above as 
mono(lower alkyi)amino. 

one f^ b,e "^'^t^" be ^oPraPy- cydobutyl, cyclopentyl and cyclohexyl. in which preferable 
one is cyclopropyl or cydobutyl. 

30 f"! 13 " 6 ""oydoalkyl" may be (Cr-C^tricydoalkyl. in which preferable one is adamantly 

«t»Si ^ alkeny1 T° iety !" thS t8rm " (IOWer alk ysuifinyl)(lower alkylthio)lower alkenyl" may be a 
Sable one"? ShenT " ethen y' ^P 6 "* 1 ' P enten V. isopropenyl. butenyl. hexenyl or the like, in which 

Dm n^ b t2 OWe » alky1ene " be 3 Str3i9ht ° f branched 0ne such as ""ethylene, ethylene, trimethylene. 
M propylene, tetramethylene. pentamethylene. hexamethylene. ethylethylene or the like 

buteSe^^r"^" 9 " b6 3 Strai9ht ° f bran ° hed ° ne SUCh 38 Viny,ene ' P'Won*. Pentenylene. 

cvdSlntt'n : Cy f h a ' ken ring ; R1 and R2 are taken to 9ether with the adjacent atoms to form, may be 
cydopenten, cydohexen, cydohepten and the like, in which preferable one is cydohexen. 

40 tn < SUItible "k " N " co " tainin 9 "eterocyclic group", which Ri and R 2 are taken together wit h the adjacent atoms 

*h?1 T 3y ? ^ ' Py ! rro,idine ' ^P'" 6 ' ^hydroazepine. tetrahydroazepine and the like, in which prefer- 
able one is tetrahydroazepine. 

Preferred "lower alkyl substituted with halogen" for Ri may be chloromethyl or trifluoromethyl. 

„ JOSH . 3C,d ^ T 66 hal09en Ie ' 9 - f """^ Ch,0r0, br ° mo - iod °l- erenesulfonyloxy [e g. benzene- 
pSr 0 ne^ tahj? alkaneSU,f0n y ox y ^ ethanesu.fony.oxy. etc.]. and the .ike. in which 

Suitable "heterocyclic group" and heterocydic moiety in the term "heterocydic(lower)alkyl° may be one 
containing at least one hetero atom selected from nitrogen, sulfur and oxygen atom, and may indude saturated 
or unsaturated, monocyclic or polycydic heterocyclic group, and preferable heterocydic group may be N-con- 
x taming heterocydic group such as unsaturated 3 to 6 membered heteromonocydic group containing 1 to 4 ni- 
trogen atoms for example, pyrrolyl. pyrrolinyl. imidazolyl. pyrazolyl. pyridyl. pyrimidinyl. pyrazinyl. pyridazinyl 
tr.azoyi[e.g4H-1.2.4-triazo.y..1H-1.2.3-triazoly..2H-1.2.3-triazoM.e^ 

razolyl, etc.], etc.; J 

s t a * ura * ed 3 to 6-membered heteromonocydic group containing 1 to 4 nitrogen atoms [e.g. pyrrolidinyl 
55 imidazohdmyl, piperidino, piperazinyi, etc.]; y HX ro,,amy '' 

inn , , un ^ a * urate | d t condensed heterocyclic group containing 1 to 5 nitrogen atoms, for example, indolyl, iso- 
indo yl indo hzinyl, benzimidazolyl, quinolyt, isoquinolyl, indazolyl, benzotriazolyl, tetrazolopyridazinyl [e.g. tet- 
razolo[1,5-b]pyndazinyl, etc.], etc.; y 
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furyl e " c nSatUrated 3 to ^ membered heteromonocyclic group containing an oxygen atom, for example, pyranyl, 

unsaturated, 3 to 6-membered heteromonocyclic group containing 1 to 2 sulfur atoms, for example, thie- 
nyi, etc., 

unsaturated 3 to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitro- 
gen atoms for example, oxazolyl, isoxazolyl. oxadiazolyl [e.g. 1.2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2.5-oxa- 
diazolyl, etc.], etc.; 

saturated 3 to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms [e.g. morpholinyl, etc.]; a 

unsaturated condensed heterocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms 
[e.g. benzoxazolyl, benzoxadiazolyi, etc.]; 

unsaturated 3 to 6-membered heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen 
atoms, for example, thiazolyl. thiadiazolyl [e.g., 1,2,4-thiadiazolyl. 1,3,4-thiadiazolyl. 1,2.5-thiadiazolyl. etc.], 
etc. , 

saturated 3 to 6-membered heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen 
atoms [e.g.. thiazolidinyl, etc.]; a 

unsaturated condensed heterocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms [e g 
benzothiazolyl, benzothiadiazolyl. etc.] and the like. 

Preferable one in said heterocyclic group is tetrazolyl, pyridyl or thienyl 

20 ^JH^^^f' ^ J cy L mole * in terms "lower alkyl(acy1)aminoVacyl(lower)alky|- and 
acyl(lower)alky1th«o may be carboxy; esterified carboxy; carbamoyl optionally substituted with lower alky! ar- 
ylsulfonyl, tower alkylsulfonyl or a heterocyclic group; lower alkanoyl; aroyl; a heterocycJiccarbonyl and thelike 
The esterrfied carboxy may be substituted or unsubstituted lower alkoxycarbonyl [e.g. methoxycarbonyl 
ethoxycarbonyl. propoxycarbonyl, butoxycarbonyl, hexyloxycarbonyl. 2-iodoethoxycarbonyf. 2.2.2-trichloroe- 
t hoxycarbonyl, etc.], substituted or unsubstituted aryloxycarbonyl [e.g. phenoxycarbonyl, 4-nitrophenoxycar- 
bonjrf, 2-naphthyloxycarbonyl. etc.], substituted or unsubstituted ar(lower)alkoxycarbonyl [e.g. benzyloxycar- 
bonyl, phenethyloxycarbonyl. benzhydryloxycarbonyl. 4-nitrobenzyloxycarbonyl. etc.] and the like, in which 
preferable one is unsubstituted lower alkoxycarbonyl. 

H- m Jl!, Ca £ am05 ? ~ bs * l * tod with lower alk y' ma * be methylcarbamoyl, ethyl carbamoyl, propylcarbamoyl, 
dimethylcarbamoyl, d.ethylcarbamoyl. N-methyl-N-ethylcarbamoyl and the like, in which preferable one is di- 
methylcarbamoyl. 

the lie 6 Carbam ° yl substituted with arylsulfonyl may be phenylsulfonylcarbamoyl. tolylsulfonylcarbamoyl and 
35 moy^rhe^ SUbStitUt6d W ' th ,OWer ^sulfonyl ma V be methylsulfonylcarbamoyl, ethylsulfonylcarba- 

The carbamoyl substituted with a heterocyclic group may be one substituted with a heterocyclic group as 
mentioned above, in which preferable one is tetrazolylcarbamoyl. 

The lower alkanoyl may be substituted or unsubstituted one such as formyl. acetyl, propionyl. butyryl. iso- 
butyryl. valeryl, isovaleryr; pivatoyr. hexanoyl, trifluofoa-cetyl or the like, in which preferable one is formyl 
«o The aroyl may be benzoyl, naphthoyl, toluoyl. di(tert-butyl)benzoyl and the like 

The heterocyclic moiety in the term 'a heterocydiccarbonyl" may be one mentioned above as a hetero- 
cyclic group. 

The substituent(s) on lower alky! for R* may be plural and in such case the substituents may be the same 
or different 

The acyl(lower)alkylthio moiety in the term "lower alkyl substituted with bis-acyl<lower)alkylthio"for R* may 
be the same or different one. 

Preferred compound (I) is one which has lower alkyl or aryl (more preferably phenyl) for R\ hydrogen for 
R*. hydrogen halogen, hydroxy, lower alkyl or lower alkoxy for R3. hydrogen; acyl; or lower alkyl which may 
be substituted with substituentfs) selected from the group consisting of halogen, hydroxy, lower alkylsulfony- 
loxy arylsulfonyloxy. acyl. acyl(lower)alkylthio and aryl (more preferably phenyl) optionally substituted with 
halo(lower)alkyl. cyano(lower)alkyl. heterocyclic (more preferably tetrazolyl)(lower)alkyl. cyano. acyl or a het- 
erocyclic group (more preferably tetrazolyl) for R4 a single bond for A. a single bond or O for X and O for V or 
lower alkyl or aryl (more preferably phenyl) for Ri, hydrogen for R*. hydrogen, halogen, hydroxy, lower alkyl 
or lower a toxy for R3. lower alkyl substituted with aryl (more preferably phenyl) which is substituted with 
acyl(lower)alkyl for R* a single bond for A. a single bond or O for X and O for Y 

More preferable compound (I) is one which has lower alkyl for R\ hydrogen for R*. hydrogen for K>, lower 
alkyl substituted with aryl(more preferably phenyl) which is substituted with tetrazolyl(lower)a!kyl, 
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acyl(lower)a!kyI or tetrazolyl for R 4 , a single bond for A. O for X and O for Y. 

indudetrtacS ~*aWe salts of the object compound (I) are conventional non-toxic salts and 

include an acid addition salt such as an inorganic acid addition salt [e.g. hydrochloride hydrobromide sulfate 

ttaSS^hT 0r9ani . C , ^ additi ° n S3,t [e ' 9 - f ° rmate ' 3Cetate ^-roacetate; m'a^ 

f£ nT V 1 30 ka,me Garth m6tal S3,t [e g ' Ca,cium ^gnesium salt, etc.] and the like 
The processes for preparing the object compound (I) are explained in detail in the following 



Process 1 



55 



reason ° bjeCt W " °" * l " Wd by SUbjectin9 a """P""* » °' its salt to cydization 

?h!?rt'!^ a,t ° f ,he 5 om l P° und <"> ma y be the same as those exemplified for the compound (I). 

ora basVsucTas iS^rTJ^ '? Pr6SenCe ° f 3 deh ^ dratin 9 a ^9. -"io anhydride, eta] 
or a Dase such as alkali metal [e.g. lithium, sodium, potassium, etc.], alkaline earth metal Te a calcium man 

eaTth t^SLSSST fe - 9 ' S ° diUm meth ° Xide< S ° diUm ethOXide ' potassium tert-butoxV etc.], 2u£ 
earth metal alkox.de [e.g. magnesium methoxide, magnesium ethoxide, etc.], trialkylamine Te a trimethvla 

amnLI?/^?' 0 " 'k "T"* ? rned ° Ut ,n 3 conventiona ' solvent such as dioxane. tetrahydrofuran, pyridine 

=TJS^,£sr^ to,uene - etel or any other or9anic solvent — d - - ad 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to hating. 
Process 2 

reac«on ° bjed ( ' b) ° r ^ 83,1 M " ^ 

^ Suitable salts of the compounds (la) and (lb) may be the same as those exemplified for the compound 
^ The reaction is carried out in accordance with a conventional method such as hydrolysis, reduction or the 

mid^ZSS^iT^?^ T PreSenC ° ° f a " 3Cid indudin9 Lewis acid t e -9- hydrochloric 
SKCSAXT' 0 3 midS ' b0r ° n triCh,0ride ' 6tCj " W(, ° Wer a '^sOy.iodide 

ft,™ J*? re !f i0 l!. S "'f 1 ' y ° arried ° Ut in 3 S °' Vent Such as water ' acetic ac 'd. methylene chloride tetrahydro- 
furan a mixture thereof or any other solvent which does not adversely influence the reaction mv6n ~ 

tZV^uZ to"*™^*™*"*** ^d the reaction Is usually carried out under cooling to heating 
st Jed!a7y1 ** of substituted with substitufed- or unsub- 

This reduction method is usually carried out in a catalyst 
olatinum nSr ta,yStS * .T *'* co »™«™* ones such as platinum catalyst [e g 

KS^faT^^^^,"'* CO,IOida ' P,atinum ' P,atinum oxide - p,atinum wire. etc.]. pa.: 
dSZTnSESK k 9X Pa " ad,um ' pa,,adium black - Pallium oxide, palladium on carbon, colloidal palla- 
d urn palladium on banum sulfate, palladium on barium carbonate, etc.]. nickel catalyst [e o reduced nSel 
mcke. ox.de Raney nickel, etc.]. cobalt catalyst [e.g. reduced cobalt. Raney cobaTeT] to? S£i t rl 
duced .ron. Ran ey ,ron. etc.]. copper catalyst [e.g. reduced copper. Raney copper. uSj^SS^Z 

The reaction is usually carried out in a conventional solvent such as water, an alcohol fe q methanol etha 
nol propanol. etc.], N.N-dimethylformamide. diethyl ether, dioxane, tetrahyd ro £nTo a£ 
vent which does not adversely influence the reaction nyaroiuran or any other organic sol- 

ing to waTm^r temPeratUre ° f tHiS redUCti ° n iS n0t CriticaI and the rea *™ ^ usually carried out under cool- 
Process 3 

Theobjectcom P ound(la)or^ 
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(III). 

When the compound (III) having halogen for 2' is used in this reaction, the reaction is preferably carried 
out m the presence of a base such as alkali metal [e.g. lithium, sodium, potassium, etc.], the hydroxide or car- 
bonate or bicarbonate thereof (e.g. sodium hydroxide, potassium carbonate, potassium bicarbonate, etc.], al- 
kaline earth metal [e.g. calcium, magnesium, etc.], alkali metal hydride [e.g. sodium hydride, etc.], alkaline 
earth metal hydride [e.g. calcium hydride, etc.], alkali metal alkoxide [e.g. sodium methoxide. sodium ethoxide 
potassium tert-butoxide, etc.], alkaline earth metal alkoxide [e.g. magnesium methoxide, magnesium ethoxide. 
etc.] or the like, or alkali metal iodide [e.g. sodium iodide, potassium iodide, etc.] and said base 

Th.s reaction is usually carried out in a conventional solvent such as tetrahydrofuran, dioxane. N.N-dime- 
thylformam.de. acetone, a mixture thereof, or any other solvent which does not adversely influence the reac- 
tion. Additionally, in case that the compound (III) is in liquid, it can also be used as a solvent 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to heating. 

Process 4 



The object compound (Id) or its salt can be prepared by reacting a compound (Ic) or its salt with a cyanide 
compound. 

Suitable salts of the compounds (Ic) and (Id) may be the same as those exemplified for the compound (I) 
Suitable cyanide compound may be a metallic cyanide such as alkali metal cyanide [e.g. sodium cyanide 
20 potassium cyanide, eta], cuprous cyanide or the Ike. 

This reaction is preferably carried out In the presence of alkali metal iodide [e.g. sodium Iodide, potassium 
iodide, etc.], phase transfer catalyst [e.g. Adogen 464 (Trademark : Aldrich). etc.], and the like 

The reaction is usually carried out in a conventional solvent such as water, an alcohol [e.g. methanol, etha- 
nol. ect . pyridine, quinoline. N.N-dimethylformamide, a mixture thereof or any other solvent which does not 
25 adversely influence the reaction. 

The reaction temperature is not critical, and the reaction is usually carried out under warming to heating. 
Process 5 



The object compound (If) or its salt can be prepared by reacting a compound (le) or its salt with an azide 
compound. 

Suitable salts of the compounds (le) and (If) may be the same as those exemplified for the compound (I). 

Suitable azide compound may be alkali metal azide [e.g. sodium azide, potassium azide. etc.], alkaline 
earth metal azide [e.g. calcium azide, etc.], aluminum azide. hydrogen azide and the like 

The reaction is preferably carried out in the presence of ammonium halide [e.g. ammonium chloride, am- 
monium brom.de, etc.], lower alkylammonium halide [e.g. trimethylammonium chloride, triethylammonium 
chloride, etc.] and the like. 

The reaction is usually carried out in a conventional solvent such as tetrahydrofuran, dioxane, N.N-dime- 
tnylformam.de or any otherorganic solvent which does no! adversely inf luencethe reaction 

The reaction temperature is not critical, and the reaction can be carried out under warming to heating. 

Process 6 



M I he ° bject conwund (Ih) or its salt can be prepared by subjecting a compound (Ig) or its salt to deester- 

♦o rfication reaction. 

Suitable salts of the compounds (Ig) and (Ih) may be the same as those exemplified for the compound 
The reaction is carried out in accordance with a conventional method such as hydrolysis, reduction or the 
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like. 

The hydrolysis is preferably carried out in t he presence of a base or an acid including Lewis acid. Suitable 
base may include an inorganic base and an organic base such as an alkali metal [e.g. lithium, sodium, potas- 
sium, etc.], an alkaline earth metal [e.g. magnesium, calcium, etc.], the hydroxide or carbonate or bicarbonate 
thereof, trialkylamine [e.g. trimethylamine. triethylamine.etc.]. picoline. 1.5-diazabicyclo[4.3.0]non-5-ene. 1.4- 
d.azab.cyclo[2.2.2]octane. 1.8-diazabicydo[5.4.0]undec-7-ene, or the like. Suitable acid may include an organ- 
ic acid [e.g. formic acid, acetic acid, propionic acid, trichloroacetic acid, trifluoroacetic acid. etc.]. an inorganic 
acid [e.g. hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, etc.] and Lewis acid [e.g. boron 
tribromide, etc.]. 

The reaction is usually carried out in a solvent such as water, an alcohol [e.g. methanol, ethanol, etc.], 

22 
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*£Z£3^!F TT 6 '^ w,^ meth y ene chlorid «. tetrahydrofuran, a mixture thereof or any 
2£n?EL ^ ^ ,nf ' UenCe thS reacti0a A,k » uld base or acid 630 be also "sed as the 

I IT? r« 3 , ct,ontem P er f,| ure is not critical andthe reaction is usually carried outundercooling to warming. 

5 or JS subs^T' i^r . C T P °w? d ( ' 9) haVin9 '° Wer a,kyl with two esterif ied carboxy 

ZTu SUbSt,tUted * th d, < estenf Ied carboxyKlower)alkyl for R< is used as a starting compound, the compound 
(lh) having lower alkyl substituted with one carboxy or aryl substituted with mono(carboxy)(lower)alkyl for Rj 
may be obtained according to reaction conditions. This case is included within the scope of the present reac- 

10 thv) 2 h 2 ZrtSZSZ!? *T£ ' Pr i f ! rab, r for ^nation of the ester moiety such as 4-nitrobenzyl, 2-iodoe- 

rZmtri £1° ^' , The reduction method applicable for the elimination reaction may include 

cnemical reduction and catalytic reduction. 

Suitable reducing agents to be used in chemical reduction are a combination of metal [e.g. tin. zinc iron 

fe e Z2X°S!? Un<J f 9 - chromiu - ch,oride . ch ">mium acetate, etc.] and an organic o'r ino^anfc a™ 

,s drobromTc add ete ] Pr ° P,0mC trif,uoroacetic acld - P-tduenesulfonic acid, hydrochloric acid, hy- 

nlatinum talyStS to , be . USed in cata, ^ tic reduction are conventional ones such as platinum catalyst fe.g. 
lad umTJS !; , PO " 9y P ^T' P ' at,nUm b ' aCk ' C °" 0idal P,atinum ' p,atinum oxide . P |a «™" w^e. etc.], pal- 
Z T Ie 9 - Sp ° n9y P f" ad,um ' pal,adium bla <*. P^'adium oxide, palladium on carbon, colloidal palla- 

20 S SIST ° n 7? SU '? te * Pa " adiUm ° n ban ' Um Carbona,e ' ete J- nickel «Wy* [ a -g- Educed nickel. 

o^fd Zt £™ V - 6 ' f * 0015311 Ie g - redUCed ^ Rane * «** I™ catalyst [e.g. re! 

duced iron. Raney iron. etc.]. copper catalyst [e.g. reduced copper. Raney copper. Ullman copper, etc] or the 

ac tJn h , e „rh d « i0 " t fe USUa ," y u 03 ^ ° Ut 3 conventional «*«,t which does not adversely influence the re- 
25 ttere «f f - ^ [e t meth3n0, • ethan °'' pr ° pano1 ' etc -3' N.N-dimethylformamide. or amixture 
ET£n^2 h * ^ th3t th 1 -above-mentioned acids to be used in chemical reduction are in liquid. 
ItoCri^H^ ? 3 TT* Further ' 3 SUiteb,e SOlvent to be used in ***** Action may be the 
^SS^T' 3nd ° ther Conventiona ' solvent such as diethyl ether, dioxane. tetrahydrofuran. etc.. 

30 inn reaCt| ° n temperature of this eduction is not critical and the reaction is usually carried out under cool- 
ing to warming. 

Process 7 

35 ^thl^rS. 60 * COmp ° und 6 [ te salt can be P re P are d by reacting a compound (li) or its reactive derivative 
at the carboxy group or a salt thereof with an amine. 

Suitable salts of the compounds (li) and (Ij) and its reactive derivative at the carboxy group may be the 
same as those exemplified for the compound (I). 8 P y 

Suitable amine may be ammonia, arenesulfonamide. amine substituted with a heterocyclic group 
40 mid J n!, 3 ^ 6 , T 6 ^ 66 benzenesu,fon amide. methylbenzenesulfonamide, ethylbenzenesulfona- 
mide naphthalenesulfonamide and the like, in which preferable one is methylbenzenesulfonamide 
Knnl kT" 6 Substituted w * h 3 heterocyclic group may be one substituted with a heterocyclic group as men- 

fe^h?™ • amm0th,a20,e - aminothiadiazole. aminotriazole. aminotetrazole or the like in which pre- 

ferable one is aminotetrazole. K 

45 an ac^Z^T^T^^ 9r ° UP ° f thS C ° mp ° Und (,i> ™* inc,ude an ester ' an acid halide. 

acidchior?^ r h 3 ! f • SU ' tab,e eXamP ' eS ° f the reactive Natives may be an add halide [e.g. 
acid chloride, acd bromide, etc.]; a symmetrical acid anhydride; a mixed acid anhydride with 1 ,1 '-carbony^ dii- 
m.dazole or an acid such as aliphatic carboxylic acid [e.g. acetic acid, pivalic acid, etc.], substituted phosphoric 
acd [e.g. dialkylphosphoric acid, diphenylphosphoric acid etc ]•■ pnospnonc 

50 unsutsntuS aS ,T e ?,S ! 6 9, r thyl eSter ' elhyl 6Ster ' pr ° Py1 ester ' hex y' ester ' efc J. substituted or 
unsubshtu ed ar(lower)alkyl ester [e.g. benzyl ester, benzhydryl ester, p-chlorobenzyi ester, etc.], substituted 

oZZ T^Tr l*Z ZTT 9 - f h r y ' eSter ' toly ' eSter ' 4 - nitro P ha "y ^te, 2.4-dini Jpheny. ester pentach,or- 
22 h P /„T T ' C \° ran eSt6rWith N ' N - d ""athylhydroxylamine. N-hydroxysuccinimide, N-hy- 
droxyphthalimideor1-hydroxy-6-chloro-1H-benzotriazole, or the like 

55 meth^nrii 0 "^ Car i ed .° Ut in a conventional solvent such as water, acetone, dioxane. chloroform, 

rtll^ml , T ZT, ' tetrah y drofuran - et "y' acetate. N.N-dimethylformamide, pyridine or any 

vent rZZ T t ^ reaCti ° n - these solvents ' "ydrophilic sol- 

vents may be used in a mixture with water. 
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When the compound (li) is used in a free acid form in the reaction, the reaction is preferably carried out 
[ 6S T, IT"' 10 " 3 ' condensing agent such as N.N'-dicyclohexylcarbodiimide. N-cyclohexyi-N'- 
™£wS^^^ thion y ^loride, oxaly. chlor- 

TXOZZS ' ha,,d « I e -9- eth y chloroformate. isobuty. chloroformate, etc.], 1-(D-chloroben Z ene- 
sulfonyloxy^-chlorc-IH-benzohrazole. or the like. The reaction is also preferably carried out in the presence 
of a conventional base such as triethylamine, pyridine, sodium hydroxide or the like. 

The react.on temperature is not critical, and the reaction can be carried out under cooling to heating. 

Process 8 

acy.(lo h ^r)aSth^^ Und ^ " * "* ^ by reaCtinS 3 oompcund <' k > ° r its 

Suitable salts , of the compounds (Ik) and (If) may be the same as those exemplified for the compound (I). 
Suitable acyl!lower)alkylthiol may be mercapto(lower)alkanoic acid [e.g. mercaptoacetic acid, mercapto- 

mTth^i * meri T'i ^° aCid> merca P to P ent anoic acid, etc.]; mercapto(lower)alkanoic acid ester [e.g. 

Z SlSS 'T? ' ! thyl merca P toacetate - methyl mercaptopropionate. methyl mercaptobutyrate. etcj; 

mercapto(lower)alkanam,de optionally substituted with lower alkyl. arylsulfonyl or a heterocyclic group [e g 

an^^TT' ^P^P^ide. N.N-dimethyl-mercaptopropionamide. etc.]; a mixture thereof; 

^re thereof' preferab,e one is meth y mercaptobutyrate. N.N-dimethyl-mercaptopropionamide or a mix- 

„r JJlL'h ? l It n ' S Carri , ed ° Ut thS presence of toron trihalide [e.g. boron trifluoride. boron trichloride, etc] 
or its diethyl ether complex. J 

t ™° ^. ac * ton ' s f rried out in a conventional solvent such as acetonitrile. dioxane. chloroform, me- 

thylene chlor.de. tetrahydrofuran or any other solvent which does not adversely influence the reaction 
The react.cn temperature is not critical, and the reaction is usually carried out under cooling. 

differed '*ZZ tha ! 3 miXtUre ° ftW ° Wnd ° f ac y'(lower)alkylthiol is used, the compound (If) having 

different acyl(lower)alkylth,o in lower alkyl substituted with bis-acyl(lower)alkylthio for B* may be obtained ac- 
cording to reaction conditions. This case is included within the scope of the present reaction. 

Process 9 

agerT 6 C ° mP ° Und ( ' n) ° ritS Salt 030 prepared b y reactin 9 a compound (Im) or its salt with a reducing 
Suitable salts of the compounds (Im) and (In) may be the same as those exemplified for the compound 

but^wS 1 !? redu h ci "9 a 9 e " tma y be aluminum hydride compound [e.g. lithium aluminum hydride, lithium tri-t- 
butoxyalummum hydride, etc.], borohydride compound [e.g. sodium borohydride. etc.]. aluminum alkoxide [e.g 
aluminum isopropoxide, etc.] and the like. 

The reaction isusually carried OutTn a conventional solvent, such as water, an alcohol [e.g. methanol, etha- 
ne propanol. isopropanol. etc.], chloroform, diethyl ether, dioxane. or any other organic solvent which does 
not adversely influence the reaction, or a mixture thereof. 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to heating. 

Process 10 

nonJf he ° bjeC ! C ° mp °" nd < lo > or its salt 03,1 be P"P"ed by reacting a compound (In) or its salt with a halo- 
genating agent or a sulfonylating agent 

Suitable salts of the compounds (In) and (lo) may be the same as those exemplified for the compound 

Suitable halogenating agent may be phosphorus trihalide [e.g. phosphorus trichloride, phosphorus tribro- 
ete fand the like * Pe " tahalide ^ P nos P ho ™s pentachloride, etc.], thionyl halide [e.g. thionyl chloride. 

vuJnT^ S " lf0ny,a * ing a9ant ™y be lower alkanesulfonyl halide [e.g. methanesulfonyl chloride, ethane- 

neLS„?S? ^ ^f^. br ° mide ' etCj ' arenesulf °ny' "alide [e.g. benzenesulfonyl chloride, tolue- 
nesulfonyl chloride, etc.] and the like. 

th^Jn^hS? " 5 ?h U f y >K Car ? d T 3 co™*™* solv ent such as carbontetrachloride. chloroform, me- 
thylene chloride, diethyl ether, tetrahydrofuran, dioxane or any other solvent which does not adversely influ- 
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ence the reaction. 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to heating. 
Process 11 



The object compound (Ip) or its salt can be prepared by reacting a compound (lo) or its salt with a mixture 
of lower alkyl substituted with esterified carboxy and a base. 

Suitable salts of the compounds (lo) and (Ip) may be the same as those exemplified for the compound 

Suitable base may be alkali metal [e.g. lithium, sodium, potassium, etc.], alkaline earth metal [e.g. calcium 
magnesium, etc.], alkali metal hydride [e.g. sodium hydride, etc.], alkaline earth metal hydride [e.g. calcium 
hydride, etc.], lower alkyl alkali metal [e.g. n-butyl lithium, etc.], alkali metal lower alkylamide [e.g. lithium dii- 
sopropylamide, etc.] and the like. 

When a base is alkali metal lower alkylamide, it is preferable to add hexamethyiphosphoric triamide into 
a mixture of lower alkyl substituted with esterified carboxy and a base. 

The reaction is usually carried out in a conventional solvent such as diethyl ether, tetrahydrofuran, n-hex- 
ane, a mixture thereof, or any other solvent which does not adversely influence the reaction. 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to warming. 

Process 12 

The object compound (Iq) or its salt can be prepared by reacting a compound (IV) or its salt with a com- 
pound (Va) or Its salt 

Suitable salt of the compound (Iq) may be the same as those exemplified for the compound (I). 

Suitable salt of the compound (IV) may be a metal salt as exemplified for the compound (I). 

Suitable salt of the compound (Va) may be an acid addition salt as exemplified for the compound (I). 

The reaction is usually carried out in a conventional solvent such as an alcohol [e.g. methanol, ethanol, 
propanol, isopropanol, etc.], aromatic hydrocarbon [e.g. benzene, toluene, xylene, etc.], acetonitrile, dioxane, 
chloroform, methylene chloride, N,N-dimethylformamide or any other organic solvent which does not adverse- 
ly influence the reaction. 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to heating. 
Process 13 



The object compound (Ir) or its salt can be prepared by reacting a compound (IV) or its salt with a compound 
(Vb) or its salt 

Suitable salt of the compound (Ir) may be the same as those exemplified for the compound (I). 

Suitable salt of the compound (Vb) may be an acid addition salt as exemplified for the compound (I). 

This reaction can be carried out in substantially the same manner as Process 12: and therefore the reac- 
tion mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to be referred 
to those as explained in Process 12 . 

Process 14 



The object compound (Is) or its salt can be prepared by reacting a compound (Via) or its salt with a com- 
pound (Vila) or its salt 

Suitable salt of the compound (Is) may be the same as those exemplified for the compound (I). 

Suitable salt of the compound (Via) may be a metal salt as exemplified for the compound (I). 

Suitable salt of the compound (Vila) may be an acid addition salt as exemplified for the compound (I). 

This reaction can be carried out in substantially the same manner as Process 12 . and therefore the reac- 
tion mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to be referred 
to those as explained in Process 12 . 

Process 15 

The object compound (It) or its salt can be prepared by reacting a compound (Vlb) or its salt with a com- 
pound (Vllb). 

Suitable salts of the compounds (It) and (Vlb) may be the same as those exemplified for the compound 
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This reaction can be carried out in substantially the same manner as Process 12 . and therefore the reac- 
tion mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to be referred 
to those as explained in Process 12. 

Process 16 

The object compound (lu) or its salt can be prepared by reacting a compound (Villa) or its salt with a com- 
pound (Vila) or its salt 

Suitable salt of the compound (lu) may be the same as those exemplified for the compound (I) 
Suitable salt of the compound (Villa) may be a metal salt as exemplified for the compound (I). 
This reaction can be carried out in substantially the same manner as Process 12 . and therefore the reac- 
tion mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to be referred 
to those as explained in Process 12. 

Process 17 

The object compound (Iv) or its salt can be prepared by reacting a compound (Vlllb) or its salt with a com- 
pound (VHb). 

^ Suitable salts of the compounds (Iv) and (Vlllb) may be the same as those exemplified for the compound 

This reaction can be carried out in substantially the same manner as Process 12. and therefore the reac- 
tion mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to be referred 
to those as explained in Process 12 . 

Process 18 - . - . 

The object compound (Ix) or its salt can be prepared by reacting a compound (Iw) or its salt with a com- 
pound (IX) or its salt 

Suitable salts of the compounds (Iw) and (Ix) may be an acid addition salt as exemplified for the compound 

V/- 

Suitable salt of the compound (IX) may be a metal salt as exemplified for the compound (I). 
This reaction can be carried out in substantially the same manner as Process 3 . and therefore the reaction 
mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to be referred to those 
3s as explained in Process 3. 

Process ig 



40 (X). 



The object compound (Iz) or its salt can be prepared by reacting a compound (ly) or its salt with a compound 

Suitable salts of the compounds (ly) and (Iz) may be an acid addition salt as exemplif ied for the compound 

This reaction is preferably carried out in the presence of an inorganic or organic base such as an alkali 
metal [e.g. sodium, potassium, etc.], an alkaline earth metal [e.g. magnesium, calcium, etc.], the hydroxide or 
carbonate thereof, alkali metal hydride [e.g. sodium hydride, etc.]. alkali metal amide [e.g. sodium amide, etc ] 
alkaline earth metal hydride [e.g. calcium hydride, etc.], alkali metal alkoxide [e.g. sodium methoxide, sodium 
ethox.de. potassium tert-butoxide. etc.], alkaline earth metal alkoxide [e.g. magnesium methoxide. magnesium 
ethoxide. etc.], lower alkyl alkali metal [e.g. n-butyl lithium, etc.], trialkylamine [e.g. trimethylamine, triethyla- 
mme, etc.], pyridine, piperidine, picoline, 1.5-diazabicyclo[4.3.0]non-5-ene. 1.4-diazabicyclo[2.2.0]octane 1 8- 
» diazabicyclo[5.4.0]undec-7-ene, or the like. 

The reaction is usually carried out in a solvent such as water, an alcohol [e.g. methanol, ethanol etc] 
acetonitrile. chloroform, methylene chloride, nitromethane. benzene, tetrahydrofuran, diethyl ether, N,N-dime^ 
thylformamide, dimethylsulfoxide orany other organic solvent which does not adversely influence the reaction 
The reaction temperature is not critical, and the reaction can be carried out under cooling to hating. 

55 

Process 20 

The object compound (1-1) or its salt can be prepared by subjecting compound (Iz) or its salt to catalytic 
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23 



reduction. 

Suitable salt of the compound (1-1) may be an acid addition salt as exemplified for the compound (I). 
This catalytic reduction can be carried out in substantially the same manner as one in Process 6 . and there- 
fore the reaction mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to 
5 be referred to those as explained in Process 6 . 

Process 21 

The object compound (Iq) or its salt can be prepared by subjecting a compound (XI) or its salt to cyclization 
10 reaction in the presence of a sulfurizing agent 

Suitable salts of the compounds (Iq) and (XI) may be the same as those exemplified for the compound 

Suitable sulfurizing agent may be phosphorus pentasulfide. 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-di- 
phosphetane-2,4-disulf ide and the like. 
is The reaction is usually carried out in a conventional solvent such as pyridine, dimethoxyethane, toluene 

or any other organic solvent which does not adversely influence the reaction 

The reaction temperature is not critical, and the reaction is usually carried out under warming or heating. 

Process 22 

The object compound (I-3) or its salt can be prepared by reacting a compound (I-2) or its salt with an acy- 
lating agent * J 

Suitable salt of the compound (I-2) may be the same as those exemplified for the compound (I). 
Su.table salt of the compound (I-3) may be a metal salt as exemplified for the compound (I). 
The acylating agent may include an organic acid represented by the formula : RS-OH, in which R« is acyl 
as illustrated above, or its reactive derivative. 

The suitable reactive derivative of organic acid may be a conventional one such as an acid halide [e.g 
acd I chlonde. acid bromide, etc.], an acid azide, an acid anhydride, an activated amide, an activated ester or 
the like. 

When free acid is used as an acylating agent the acylation reaction may preferably be conducted in the 
presence of a conventional condensing agent such as N.N'-dicyclohexylcarbodiimide or the like. 

The reaction is usually carried out in a conventional solvent such as water, acetone, dioxane, chloroform, 
methylene chlonde. acetonitrile, ethylene chloride, tetrahydrofuran. ethyl acetate. N.N-dimethylformamide. 
pyridine or any other organic solvent which does not adversely influence the reaction, or a mixture thereof. 

The reaction is also preferably carried out in the presence of a conventional base such as triethylamine. 
pyridine, sodium hydroxide or the like. 

The reaction temperature is not critical, and the reaction can be carried out undercooling to heating. 

Process 23 

The object compound (I-5) or its salt can be prepared by reacting a compound (I-4) or its salt with an acy- 
fating agent. * 

Suitable salt of the compound (I-4) may be the same as those exemplified for the compound (I) 
Suitable salt of the compound (I-5) may be a metal salt as exemplified for the compound (I). 
This reaction can be carried out in substantially the same manner as Process 22 . and therefore the reac- 
ion mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to be referred 
to those as explained in Process 22. 

Process 24 

The object compound (I-2) or its salt can be prepared by subjecting a compound (I-3) or its salt to deacy- 
lation reaction. J 

The reaction can be carried out in substantially the same manner as hydrolysis in Process 6 . and therefore 
the reaction mode and reaction condition (e.g. solvent, reaction temperature, etc.) of this reaction are to be 
55 referred to those as explained in Process 6. 



30 



35 



40 



45 



50 



27 



BNSDOCIO: <EP 0528337A1J_» 



EP 0 528 337 Ai 



Process 25 

The object compound (1-6) or its salt can be prepared by the following method. 

-^M2S.*SSaS ST fe first,y reacted with ~ mine - and then 2 > reactin * the - 

^ Suitable salts of the compounds (ly) and (1-6) may be an acid addition salt as exemplified for the compound 

[ew;^!^ fe Preferab,y Carried " PreSenCS * a,kaN ^ Sa,t ° f aC6tiC acW 

tetJvdrSrJ 8 USUa " y Ca r ried .° ut in a solvent which d °es not adversely influence the reaction such as 
tetrahydrofuran, dioxane, acetic acid or the like. 

Inrnt™* temperatUre fe "°i critical and the action can be carried out under cooling to heating. 
In this reaction, a compound of the formula : 

,3 




(XII) 
or its salt 

A-CH=N-OH 

wherein R\ R*. R», A and Y are each as defined above, may be obtained 

6) or te e s C aT P ° Und ^ " '* "* " ^ ^ * deh * dra «"9 a °«nt to give the object compound (.- 

bchfo^nh^h ratin9 ^ bC phosphorus compound le.g. phosphorus pentoxide. phosphorus pen- 
tachlor.de, phosphorus oxychlor.de. etc.], thionyl chloride, acid anhydride [e.g. acetic anhydride etc 1 phos- 

em7cn^ 

ton.'SliEf 18 "^MM^. ned u° Ut 3 conventional so| vent such as acetonitrile. methylene chloride, ethy- 

a sofvent 0na " y ~ *" above - mentionad dehydrating agents are in liquid, they can also be used as 
The reactfontemperature is notcriticalandthe reaction is preferably carried outunder warming or heating. 
Process 26 

id mSSE* C ° mPOUnd ( '" 8) ° r ^ 83,1 ^ 66 P,epared by reaCtin9 a com P° und C- 7 > or its salt with a„ ox- 

poun^S) 83148 ° f COmPOUndS (, " 7) 3nd (l " 8) may be an acid addit 'o" «lt as exemplified for the corn- 
Suitable oxidizing agent may be dimethyl sulfoxide and the like 

^T^^^Z^^ presence of alka,i metal lodide Ie - 9 - sodium iodide - etel and 

dim Zthl^?" iS "r 3 !? Ca /2 d ° Ut 3 S ° ,Vent Which does not adv ? rse| y W l"ence the reaction such as 
lot^eTaTa 2£T Add,ti ° na " y ~ ** ab — ^ioned oxidizing agent is in liquid, . can 

The reaction temperature is not critical and the reaction is preferably carried out under warming or heating. 

Process 27 

a.kylsuff XrShiS; ^ ° an ^ PreParCd ^ reaCtin9 3 — d « ° r ite Sa,t With 

T^™ J* ° f the f co, " poiJnd C- 9 ) ma V be a " acid addition salt as exemplified for the compound (I). 
The reaction is preferably carried in the presence of a phase transfer catalyst [e.g. Triton B. etc.] and the 
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like. 

The reaction is usually carried out in a solvent such as tetrahydrofuran. an alcohol [e.g. methanol, ethanol 
etc.] or any other solvent which does not adversely influence the reaction 

The reaction temperature is not critical and the reaction is preferably carried out under warming or heating. 

Process 28 

acid The ° bjeCt COmP ° Und (M0) ° r itS sa,t 030 be » re P ared b y ^acting a compound (I-9) or its salt with an 

f!22S T-J* ,he k eompound (M0) may be an acid addition ^It as exemplified for the compound (I), 
r* n acid may be an morganic acid [e.g. hydrochloric acid, hydrobromic acid, etc.] and an organic acid 

[e.g. tnfluoroacetic acid, methanesulfonic acid, toluenesulfonic acid etc ] 

no. etei r ^^ SUa " y , Carried ° Ut 8 conventional such'as water, an alcohol [e.g. methanol, etha- 

« tion *a OX3ne OT ° ther ° r9aniC S0,Vent WhiCh dOSS n0t adveree,y influence the «~ 

The reaction temperature is not critical, and the reaction can be carried out cooling to heating. 

Process 29 

20 sis. ° bJeCt C ° mpOUnd (M 1) or its sa,t 030 be W™* b y subjecting a compound (Id) or its salt to hydroly- 

?H teb ^ *? ° f " >mpound < M1 > ma y be the same as those exemplified for the compound (I), 
the IJi y h S,S ^ Car " ed ° Ut sub stantially the same manner as one in Process 6. and therefore 

* referred to T-^" » ndi " 0n ( "* ""^ etc.) oTThlsleiction are to te 

25 referred to those as explained in Process 6 . 

Process 30 

30 alMamine bieCt C ° mP ° Und ^ ^ ^ be by reaCtin9 a ('"12) or its salt with lower 

JE? I!!! 6 COmpound < M2 > ma y be a metal salt as exemplified for the compound (I). 

Su £h S . b« com P°"" d C-13) may be the same as those exemplified for the compound (I). 
Iami l T ' M l m ' ne be m ° n ° ° r di(l0Wer a,k y)amine such as methylamine. ethylamine, propy- 

ls SKIST? T b "«y'amine tert-butylamine. isobutylamine. pentylamine. hexylamine. LethyUminI 
m^ orThetike .' Pr ° Py,am,ne ' dlbuty,amine ' ^Propylamine, dipentyiamine. dihexylamine. N-methylethyla: 

the lie' reaCti0 " fe Preferab,y C3rried ° ut in the P resence of •»«« metal iodide (e.g. sodium iodide, etc.) and 



40 



™nSf ""f* ° Ut * ^ &nX SUCh ^ahydrofuran. dioxane. N.N-dimethylfor- 

mam.de or any other solvent which does not adversely influence the reaction 

undi^^ES?^ *"* ^ h USUa " y «* at «"-* temperature or 

The starting compounds (II), (IV) and (XI) or salts thereof can be prepared by the following processes. 
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Process B 




(XIV) 
or its salt 




(XVI) 
or its salt 



Process C 



O 




(XVI) 
or its salt 




(IV) 
or its salt 
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Process D 
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R -C-CHNH. 
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or its salt 



(XVIII) 

or its reactive derivative 
at the car boxy group 
or a salt thereof 
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(XI) 
or its salt 

wherein Ri, R* f R3, R4 Af x and Y are each as defined above, 
Z 8 is acid residue, and 
Z 9 is acid residue. 

* , Th ! a ^ ve " mentloned Process for preparing the starting compounds (II), (IV) and (XI) are explained in de- 
tail in the following. 

Process A 

The compound (II) or its salt can be prepared by reacting a compound (XIII) or its salt with a compound 

(XIV) or its salt. 

Suitable salt of the compound (II) may be the same as those exemplified for the compound (I) 
Suitable salt of the compound (XIII) may be an acid addition salt as exemplified for the compound (I). 
Suitable salt of the compound (XIV) may be a metal salt as exemplified for the compound (I) 
This reaction can be carried out in substantially the same manner as Process 3 . and therefore the reaction 

mode and reaction condition [e.g. solvent, reaction temperature, etc.] of this reaction are to be referred to those 

explained in Process 3 . 

Process B 

(XV) ^ 6 COmP ° Und (XVI) ° r te sa,t can be P re P ared b Y reacting a compound (XIV) or its salt with a compound 

Suitable salts of the compounds (XIV) and (XVI) may be a metal salt as exemplified for the compound (I). 

This reaction can be carried out in substantially the same manner as Process 3 . and therefore the reaction 
mode and reaction condition [e.g. solvent, reaction temperature, etc.] of this reaction are to be referred to those 
explain in Process 3. 
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The compound (IV) or its salt can be prepared by reacting a compound (XVI) or its salt wit h hydrogen sulfide 
or its salt 

Suitable salts of the compounds (IV) and (XVI) may be a metal salt as exemplified for the compound (I). 
Suitable salt of hydrogen sulfide is its alkali metal salt [e.g. sodium hydrogen sulfide, etc.] and the like. 
The reaction is usually carried out in a conventional solvent such as an alcohol [e.g. methanol, ethanol, 
etc.], acetone, pyridine, aromatic hydrocarbon [e.g. benzene, toluene, xylene, etc.], N,N-dimethylformamide 
or any other organic solvent which does not adversely influence the reaction. 

The reaction temperature is not critical, and the reaction is usually carried out under cooling to heating. 

Process D 

8 compound < X ') or its salt 030 be Prepared by reacting a compound (XVII) or its salt with a compound 
(XVIII) or its reactive derivative at the carboxy group or a salt thereof. 

Suitable salt of the compound (XI) may be the same as those exemplified for the compound (I) 
Suitable salt of the compound (XVII) may be an acid addition salt as exemplified for the compound (I) 
Suitable salts of the compound (XVIII) and its reactive derivative at the carboxy group may be a metal salt 
as exemplified for the compound (I). 

This reaction can be carried out in substantially the same manner as Process 7. therefore the reaction 
mode and condition [e.g. solvent, reaction temperature, etc.] of this reaction are to be referred to those ex- 
plained in Process 7 . 

The object compounds can be purified and isolated from the reaction mixture and converted to the desired 
salt in conventional manners, if necessary. 

It is to be noted that the compound (I) and the other compounds may include one or more stereoisomers 
due to asymmetric carbon atoms, and all of such isdmers and mixture thereof are included within the scope 
of this invention. 

The object compound (I) or its pharmaceutical^ acceptable salts thereof possess strong activities as leu- 
kotnene and SRS-A antagonists or inhibitors, and are useful for the treatment and/or prevention of allergy or 
30 inflammation in human beings or animals, and more particularly to methods for prevention and/or treatment 
of asthma, psonas.s. hepatitis, bronchitis, gastritis, esophagitis. pancreatitis, arthritis, nephritis, inflammatory 
bowel d.sease. shock [e.g. septic shock, anaphylactic shock, etc.], arteriosclerosis, myocardial infarction, cer- 
ebral vasospasm, rhinitis, conjunctivitis, eczema, ishemic cerebral disease, chronic obstructive lung disease 
cerebral edema, adult respiratory distress syndrome, neonatal pulmonary hypertension. Chrohn's disease] 
35 dermatitis, rheumatism, gastric ulcer, peptic ulcer, gout and the like. 

In order to illustrate the uselulness of the object compound (I), the pharmacological test data of some rep- 
resentative compounds of the compound (I) are shown in the following. 
3 H-Leukotriene D 4 receptor binding 
(!) Test Method : 
40 (a) Crude lung membrane preparation 

Male Hartly strain guinea pigs were sacrificed by decapitation. The trachea and lung were removed 
and homogenized buffer (0.25 M sucrose, 1 0 mM Tris-HCI pH 7.5, 0.1 mM EDTA) by using Polytoron 
(K.nematica). The homogenate was centrifuged (1000 xg, 10 min) to remove tissue clumps and the su- 
pernatant was centrifuges (14000 xg, 20 min) to yield pellets. The pellets were resuspended in buffer 
(5 mM Tns-HCI pH 7.5). homogenized with a teflon homogenizer and centrifuged (14000 xg, 20 min) 
to yield pellets which were referred to as crude membrane fractions. The obtained pellets were stored 
at -70°C until use. 

(b) 3 H-Leukotriene D 4 binding to preparation membrane 

Frozen crude membrane fractions were thawed and resuspended in Medium 1 (10 mM Tris-HCI 
pH 7.5. 10 mM CaCI 2 , 10 mM MgCI 2 . 5 mM cysteine, 5 mM glycine). In binding assays, ^H-Leukotriene 
D 4 (0.3 nM) and drug were incubated with 100 pi of the membrane preparation in Medium 1 at 25°C 
for 30 minutes in a final volume of 500 pi. Separation of receptor-bound from free »H-Leukotriene D 4 
is achieved by immediate filtration through Whatman GF/B filters under vacuum and washed three 
times with 5 ml of ice-cold buffer(10 mM Tris-HCI pH 7.5). Non-specific binding was defined as binding 
in the presence of 1 pM Leukotriene D 4 . The radioactivity retained on rinsed filters was determined by 
a liquid-scintillation counter (Packerd TRI-CARB 4530). 
(ii) Test Results 



45 



50 



33 



EP 0 528 337 A1 



Test Compound (Example No.) 


ICgo (M) 


12 


3.82 x 1(H 


13-2) 


1.78 x 1(H 


18 


4.88 x1(H 


19-2) 


6.77x10-« 


51 


1.38 x10-« 



For therapeutic purpose, the compound (I) and a pharmaceutical^ acceptable salt thereof of the present 
invention can be used in a form of pharmaceutical preparation containing one of said compounds, as an active 
ingredient, .n admixture with a pharmaceutical^ acceptable carrier such as an organic or inorganic solid, semi- 
sol.d or liquid exc.p,ent suitable for oral, parenteral or external (topical) administration. The pharmaceutical 
preparations may be capsules, tablets, dragees, granules, suppositories, solution, lotion, inhalant. Ophthalmic 
preparations, collunanum. suspension, emulsion, ointment, gel. or the like. If desired, there may be included 
in these preparations, auxiliary substances, stabilizing agents, wetting or emulsifying agents, buffers and other 
commonly used additives. 

While the dosage of the compound (I) will vary depending upon the age and condition of the patient, an 
average single dose of about 0.1 mg. 1 mg, 10 mg. 50 mg, 100 mg, 2S0 mg. 500 mg and 1000 mg of the com- 
pound (I) may be effective for treating the above-mentioned diseases. In general, amounts between 0.1 mg- 
/body and about 1,000 mg/body may be administered per day. 

The following Preparations and Examples are given for the purpose of illustrating this invention. 

Preparation 1 

A mixture of 2-bromomethyl-4-tert-butylthiazole (3.4 g), 2-hydroxy-5-methoxybenzaldehyde (2.21 g) and 
potassium carbonate (2.0 g) in acetone (25 ml) was stirred under reflux for 7 hours. After being filtered, the 
filtrate was concentrated under reduced pressure to give a crude residue. The residue was subjected to column 
chromatography on silica gel and eluted with a mixture of toluene and ethyl acetate. The fractions containing 
object compound were combined and concentrated under reduced pressure to give a syrup. The syrup was 
crystal , zed from n-hexane and filtered to give 4-tert-butyl-2-(2-formyt-4-methoxyphenoxymethyl)thiazole 
(o.^o g;. 

mp : 79-80°C 

IR (Nujol) : 3100, 1665, 1610, 1590, 1515, 1500 crrr' 
, 0 N ^( C ^ 6 )- 1 -35(9H,s),3.81 (3H, s), 5.42 (2H, s) t 6.94 (1H,s), 7.05 (1H, d, J=9.0Hz), 7.14 (1H, 
dd, J=3.0Hz and 9.0Hz), 7.36 (1H,d,J=3.0Hz), 10.54 (1H,s) * 
MASS (m/z) : 305 (JvT), 154 

Preparation 2 

The following compound was obtained according to a similar manner to that of Preparation 1. 

2-(2-Formyl-4-methoxyphenoxymethyl>4-phenylthiazole 
mp:104-105°C 

IR (Nujol) : 1680, 1610 cm-' 

NMR (CDCI 3 , 6) : 3.80 (3H, s), 5.48 (2H, s), 7.1-7.16 (2H, m), 7.3-7.47 (4H, m), 7.51 (1H, s), 7.87-7.91 
(2M, m) 

MASS (m/z) : 325 (M + ). 295. 252, 190, 174 (base) 
Preparation 3 

A mixture of 2-bromomethyl-4-tert-butylthiazole (1 .05 g). 5-formyl-2-hydroxyb e nzaldehyde (0.74 g). po- 
tassium carbonate (0.89 g) and potassium iodide (small mass) in N.N-dimethylformamide was stirred at 50«C 
for 5 hours. After being cooled, the resulting solution was poured into ice-water and extracted with ethyl acet- 
ate. The organic layer was washed with brine, dried over magnesium sulfate and concentrated under reduced 
pressure to give a syrup. The syrup was subjected to column chromatography on silica gel and eluted with a 
mixture of toluene and ethyl acetate. The fractions containing object compound were combined and concen- 
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trated under reduced pressure to give 4-tert-butyl-2-(2,4-diformylphenoxymethyf)triiazole (1 Oq) 
mp : 77.5-78.5*0 

IR (Nujol) : 1695, 1 605, 1580 cm -i 

NMR (CDCI 3 , 5) : 1.36 (9H, s), 5.58 (2H, s), 6.99 (1H, s). 7.32 (1H, d, J=8.7Hz), 8.13 (1H, dd. J=8.7Hz 
and 2.2Hz), 8.37 (1H, d, J=2.2Hz), 9.97 (1H t s), 10.58 (1H,s) 
MASS (m£) : 303 (NT), 154 (base) 

Preparation 4 

To a cooled mixture of 2-hydroxy-5-methoxybenzaIdehyde (500.0 g), potassium carbonate (908.4 g) and 
potassium iodide (272.8 g) in N,N-dimethylformamide (2.5 1 ), chloroacetonitrile (297.7 g) was added dropwise 
over 8 minutes below 10°C under nitrogen. After being stirred at ambient temperature for 110 minutes, the mix- 
ture was poured slowly into ice-water (20 f) and stirred for 2 hours. The precipitates were cooled by centrifugal 
filtration, washed with water (1 f ) 7 times and air-dried at ambient temperature to give 2-cyanomethoxy-5-me- 
thoxybenzaldehyde (571.4 g). 
mp:71-72°C 

IR (Nujol) : 2070, 1680, 1610, 1205, 1040 cnr 1 

NMR (CDCI3, 6) : 3.83 (3H, s), 4.88 (2H, s), 7.05 (1H, d, J=9.0Hz), 7.18 (1H, dd, J=3.2Hz and 9.0Hz), 
7.38 (1H, d, J=3.2Hz). 10.39 (1H, s) ' 

Preparation 5 

To a solution of 2-cyaromethoxy-5-methoxybenzaldehyde (420.0 g) in N,N-dimethylformamtde (2.1 f), so- 
dium hydrogen sulfide (281 .5 g) was added over 16 minutes and stirred for 3 hours and 20 minutes below 8°C. 
After being stirred for 1 hour at 40° to 47°C. the mixture was poured into ice-water (1 0.5 £) with stirring. The 
resulting mixture was neutralized with 6N-aqueous hydrochloric acid and further stirred for 30 minutes. The 
resulting precipitates were collected by filtration, washed with water (1fx5 times) and dried at 50°C under 
reduced pressure to give 5-methoxy-2-benzofurancarbothioamide (408.2 g). 
mp:163-164°C 

IR (Nujol) : 3420, 3140, 1617, 1561, 1209 crrr 1 

NMR (CDCI3, 5) : 3.85 (3H, s), 7.01-7.10 (2H, m), 7.34-8.02 (4H, m) 

Preparation 6 

The following compound was obtained according to a similar manner to that of Preparation 5. 
5-Hydroxy-2-benzofurancarbothioamide 
IR (Nujol) : 3400, 3300, 3150, 1620, 1570 cm-1 

NMR (DMSO-d 6f 5) : 6.93 (1H, dd, J=8.9Hz and 2.4Hz), 7.03 (1H, dd, J=2.4Hz and 0.9Hz), 7.41 (1H, d, 
J=8.9Hz), 7^56 (1 H, d, J=0.9Hz), 9.43 (1 H, s), 9.56 (1 H, s), 9.88 (1 H. s) 
MASS (m/z) : 1 93 (M + ) 

Preparation 7 

To a being cooled solution of DL-a-amino-e-caprolactam (0.83 g) and triethyiamine (1 .1 ml) in dichlorome- 
thane (12 ml), a solution of (5-methoxybenzofuran-2-yl)carbonyl chloride (1.37 g) in dichlororhethane (5 ml) 
was added dropwise below 10°C. After being stirred for 3 hours at ambient temperature, the appeared precip- 
itates was collected by filtration to give DL-a-(5-methoxybenzofuran-2-yl)carbonylamino-6-caprolactam (1.20 
9). 

IR (Nujol) : 3600, 3400, 3200, 1660, 1590 cm-' 

NMR (DMSO-d 6f 8) : 1.61-2.0 (7H, m), 3.0-3.27 (2H, m), 3.81 (3H, s), 4.61 (1H, dd, J=6.5Hz and 10Hz), 
7.07 (1H, dd, J=2.6Hz and 9Hz), 7.26 (1H, d, J=2.6Hz), 7.52 (1H, s), 7.62 (11H, d, J=9.0Hz), 8.0-8.1 <1H, m), 
8.27 (1H. d, J=6.5Hz) 

MASS (m/z) : 302 (M + ), 273, 191, 175 (base) 

Preparation 8 

The following compound was obtained according to a similar manner to that of Example 1. 
2-Acetyl-5-met hoxybenzofuran 
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IR (Nubl) : 1680, 1620, 1560 cirri 

NMR (CDCI 3 , 5) : 2.59 (3H. s). 3.85 (3H, s), 7.06-7.12 (2H, m), 7.43-7.54 (2H, m) 
MASS (m/z) : 190 (M + ), 175 

5 Preparation 9 

A mixture of 2-acetyl-5-methoxybenzofuran (1.23 g) and cupric bromide (2.74 g) in methanol (10 ml) was 
stirred under reflux for 4 hours. The resulting mixture was filtered and the filtrate was^vaporated. To the re- 
sultant, water was added and the mixture was extracted with toluene. The organic laye|] 
10 dried over magnesium sulfate and concentrated under reduced pressure to give 2-bror 
zofuran (1.66 g). 

NMR (CDCI 3f 8) : 3.86 (3H, s), 4.54 (2H, s), 7.08-7.23 (2H, m). 7.48 (1H. 3? 
J=0.9Hz) 

15 Preparation 10 

The following compound was obtained according to a similar manner to that of 
5-Hydroxy-2-benzofurancarbot hioamide 
IR (Nujol) : 3400, 3300, 3150, 1620, 1570 cirr 1 

NMR (DMSO-d 6j 6) : 6.93 (1H, dd, J=8.9Hz and 2.4Hz), 7.03 (1H, dd J=2 4Hz 
J=8.9Hz), 7.56 (1H, d, J=0.9Hz). 9.43 (1H, s), 9.56 (1H, s), 9.88 (1H, s) 
MASS (m/z) : 193 (M*) 
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shed with brine, 
lethoxyben- 

7.58 (1H. d, 



Hz), 7.41 (1H, d, 



Preparation 11 

A solution of ethyl 2-bromomethylbenzoate (1.00 g) in tetrahydrofuran (10.0 mi^ triphenylphosphine 
(1.21 g) was heated under reflux for 8 hours. After being cooled, the resulting precipitates were collected by 
filtration and washed with tetrahydrofuran to give 2-ethoxycarbonylbenzyltriphenytphosphonium bromide 
(1.1 7g). 

mp:195-205°C 

IR (Nujol) : 1697, 1265, 1110 cm-1 

* , c ^ R oi D ^°"v * 5) : 108 (3H ' U J=7 ' 1H2 >< 3 88 * J=7-1 Hz), 5.53 (2H, d, J=15.5Hz), 7.25-7.34 (1 H, 
m), 7.51-7.60 (8H, m), 7.68-7.78 (6H, m), 7.88-7.95 (4H, m) 
MASS (m/z) : 425 

Example 1 

Amixture of 4-tert-butyl-2-(2-formyl-4-methoxyphenoxymethyl)thiazole (3.23 g) and acetic anhydride (3.2 
rrrf) .rv xylene (30ml) was stirred at 140*C for 14 hours. After being cooled, the resulting mixture was concen- 
trated to give a syrup. The syrup was subjected to column chromatography on silica gel and eluted with toluene 
The fract.ons containing object compound were combined and concentrated under reduced pressure to give 
4-tert-butyl-2-(5-methoxybenzofuran-2-yl)thiazole (2.40g). 
mp: 80-81 °C 

IR (Nujol) : 3150, 1625, 1590, 1500 crrr 1 

d, J=2.6Hz), 7.28 (1H. d, J=0.8Hz). 7.43 (1H, d t J=8.9Hz) W 1 ' 

MASS (m/z) : 287 (M + ). 272, 1 52 

Example 2 

The following compound was obtained according to a similar manner to that of Example 1 
2-(5-Methoxybenzofuran-2-yl)-4-pheny1thiazole 
mp : 109-110°C 
IR (Nujol) : 1610, 1585 cm- 1 

1 7 « Mu^'^JfiS"' S) ' 6 ' 97 (1H dd ' J=2 * 6HZ and 90H2) ' 7 ' 09 < 1H > d ' J=2.6Hz), 7.32-7.50 (5H, 
m), 7.52 (1H, s), 7.95-8.01 (2H, m) 

MASS (m/z) : 307 (M + , base), 264, 236 
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Example 3 

A mixture of ^-tert-butyl^-C^^difQrmylphehoxymethyl^hiazole (0.95 g) and acetic anhydride (12.9 ml) in 
dned xylene (100 ml) was stirred at 130°C for 27 hours. After being cooled, the resulting mixture was concen- 
trated in reduced pressure to give a residue. The residue was crystallized with ditsopropyl ether. The resulting 
crystals were collected by filtration and washed with diisopropyl ether to give 4-tert-butyl-2-(5- 
formylbenzofuran-2-yl)thiazole (11.01 9). y v 

mp:83-84°C 

IR (Nujol) : 31 00, 1 700, 1 590, 1 500 cm- 1 

MASS (m/z) : 285 (IvT), 270 (base), 243 
Example 4 



mn Tm TJ S ?L °" *- tert - but y | - 2 -( 5 - methox ybenzoft J ran-2-yl)thiazole (1.0 g) in dichloromethane (10 
ml). 1M solution of boron tnbromide in dichloromethane (7 ml) was added dropwise at 5»C. After being stirred 
for 3 hours, the resulting solution was poured into a mixture of ice and aqueous sodium hydrogen carbonate 
,„ ™ e re f ! ,n 9 Palpitates were collected by filtration and dissolved in a mixture of tetrahydrofuran and water' 
20 The solut.cn was concentrated to give crystals of 4.tert-butyl-2-(5-hydroxybenzofuran-2-yl)thiazole (0 91g) 
mp:179-180°C \ • w 

IR (Nujol) : 2600, 1610, 1585, 1510 cnr' 

25 MASS (m/z) : 273 (M+), 258 

Example 5 

The following compounds were obtained according to a similar manner to that of Example 4 
30 1)2-(5-Hydroxybenzofuran-2-yl)-4-phenylthiazole 
mp:1 90-21 0°C 
IR (Nujol) : 3550, 1575 cm-* 

e.04-a.o 7 T 2 nr 8 ?a 5"* "* ™ 5 ™ * 7 ^ 7U <5H ' m> ' 

35 MASS (m/z) : 293 (M + ), 134 (base) 

2) 2-(5-Hydroxybenzofiiran 2-yl)-4-methylthtazoie 

mp : 247-248°C 

IR (Nujol) : 3125, 1579, 1215, 789 crrr* 

-NMRtDMSG-ds, S) : 2.44(3H, s), 6.84 (tH, dd, J=2.5Hz and 8.8Hz), 7.00 (1H, d, J=2 5Hz) 7 37 
« (1H, s), 7.44 (1H. s), 7.46 (1H, d. J=8.8Hz), 9.38 (1H, s) 

MASS (m/z) : 231 (M + ? base). 159, 72 

3) 2-(5-Hydroxybenzofuran-2-yl)-4-trifluoromethylthiazoIe 

mp : 235-236°C 

IR (Nujol) : 3230, 1620. 1580. 1540. 1485 crrH 

" 7.60 S2?fif * ^ TJB <1H ' * J=2 - 4HZ) ' ^ <1H J=8W - 

MASS (m/z) : 285 (M + , base). 228, 159 

4) 2-(5-HydroxybenzoIb]thiophen-2-yl)-4-tert-butylthiazol 

mp:140-142°C 

50 ,R ( Nu i<>l) : 3100 (br), 1595, 1520, 1500, 1400, 1330, 1225, 1210 cm-i 

« H H N , M o iS^n 1 :1 39 v (9H ' 5 ' 6 " 5 * 8 (1H ' bf) ' 6 - 89 <1 S) ' 6 ' 94 < 1H < J=2 - 5HZ 9nd 8 * 7H2 >' ™ 

(1H, d, J=2.5Hz), 7.60 (1H, s), 7.64 (1H f d, J=8.7Hz) 
MASS (m/z) : 289 (M + ), 274 (base), 247 

5) 4-(Adamantan-1-yl)-2-(5-hydroxybenzofuran-2-yl)-thiazole 
55 IR (Nujol) : 3150, 1590, 1560 crrr 1 

mu a ToS^^Jl : V 7 " 1 ' 8 (6H ' m)f 1 ' 97 " 2 ' 05 (9H ' m) * 6 - 86 < 1H ' dd ' J=2 - 5Hz and 88Hz >. 7 -02 
(1H. d, J=2.5Hz). 7.36 (1H, s), 7.38 (1H, s), 7.48 (1H, d, J=8.8Hz), 7.05 (1H, br) 

MASS (m/z) : 351 (M + , base), 294, 282 
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6) 2-(5-Hydroxybenzofuran-2-yl)-4.5 f 6,7-tetrahydroben20thiazole 
mp : >290°C 

IR (Nujo!) : 3150, 2700, 1610, 1580, 1545 cm-1 

PH. 2Mo ,4K •* 682 <,h ' * *«* 696 <,k tr * 730 

MASS (m/z) : 271 (M + , base), 243, 238 

7) 4-Cyclobutyl-2-(5-hydroxybenzofuran-2-yl)thiazole 
IR (Nujol) : 3250. 1615, 1580, 1515 cm-i 

7 im « u M !? ?? f 21 6> 5> : 1 - 87 - 2 36 < 6H - m >- 3 70 0 H. sext J=8.3Hz). 6.85 (1 H. dd. J=2.5Hz and 8.9Hz), 

( Site / ^ 7 39 (1H * * J= °- 7HZ) ' 7 47 < 1H ' d ' J=8 9Hz >- 7 ^ OH 3). 9.38 (1H. s) 
MASS (m/z): 271 (M + ), 243 (base). 159 

8) 2-(5-Hydroxybenzonjran-2-yl)-4-(2-thienyl)thiazole 
IR (Nujol) : 3300, 1590. 1570 citH 

« 8.19 (irb R r) (DMSO " d6 ' ^ 6 J=2 6HZ 9 0HZ) * 7/, ° (1H ' * J=2 - 6H2) ' 715 - 7 - 7 (6H " m >' 

MASS (m/z) : 299 (M*. base). 218. 140 

9) 2-(5-Hydroxybenzoftjran-2-yl)-4-(2-pyridyl)thiazole 
mp : 210-212°C 

IR (Nujol) : 3400. 1615. 1590, 1570 otr' 
(1H rt TSL^^i'J ? '■ 6 (1H> d<1, J=25Hzand 9Hz >- ™S(1H. d, J=2.5Hz), 7.35-7.45 (1H, m), 7.52 

H J "5 TA Hf'J 97 (1H> * J=16HZ 78HZ) - 8 - 18 < 1H ' d ' J=78Hz >- 8 ' 42 < 1H - s >. 8-67 
l m . °t J-f.onz; f 9.4o (In, s) 

MASS (m/z) : 294 (NT), 135 (base) 

10) 8-Acetyl-2-(5.hydroxybenzofuran-2.ylH.5 ( 6 ,7-tetrahydro.8H-thiazolo[5,4-b]azepine 
25 mp : 222-223°C 

IR (Neat) : 2900, 1660, 1580, 1550 arM 

?55« I « ,5 ( >( H ' J=2 - 6HZ and 9 ° H2)> 7 02 (d) and 7 - 04 < d >< 1H ' J=2.6Hz), 7.11 (s) and 7.22 
<s)(1H), 7.35 (d) and 7.38 (d)(1H, J=9.0Hz) U 

30 MASS (m/z) : 328 (M+), 286, 1 77 

11) 4-(5-Hydroxybenzofuran-2-yi)-2-tert-butylthiazole hydrobromlde 

IR (Nujol) : 3300, 1 620; 1 600 cm-1 

.). t*WO^ ,1H ' "* J - 8 - 7H "" d2 - 6Hi) ' 7 M <"«■ ***** ™<«<. 
35 MASS (m/z) : 273 (M+). 258 

12) 2-(5-Hydroxybenzofuran-2-yl)-5-isopropylthiazole 

2 5H.W £ SS^oSj ! ^ (6H ' * J=6 7HZ) ' 3 - 3 ° (1H ' Sep ' J=6 7Hz >- 6 84 < 1H ' dd - J=8 8Hz "d 
2.5Hz), 7.01 (1H. d, J=2.5Hz). 7.37 (1H, s), 7.45 (1H. d, J=8.8Hz), 7.74 (1H, s) 

«0 Example 6 

To a cooled solution of 4-tert-butyl-2-(5-hydroxybenzofuran-2-yl)thiazole (0.8 g) in tetrahydrofuran (16 ml) 
sod-um hydnde ((60% in mineral oi.) 0.152 g) was added below 10°C. After bestirred for 30 nZtes. « i 
dicWoroxylene (2.05 g) was added to the mixture. After subsequently being stirred at ambient temperature for 

thl 7« h T"? !f S ref ' UXed f0f 9 5 h ° UrS - After the so,vent was removed unde ' educed pressure, 

Inn?.? 1 m , rSTi? ° ™ cnromat °9 ra P h y on silica gel (25 g) and eluted with a mixture of n-hexane 
and toluene (1:1). The fractions containing object compound were combined and concentrated under reduced 

"(Ne^ 

MASS (m/z) : 411 (M + ), 377, 287, 272, 139 (base) 
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Example 7 

Ix h o compounds were obtained according to a similar manner to that of Example 6. 

l)2-[5-(2-Chloromethylphenyimethoxy)benzofuran-2-yI]-4-phenylthiazole 
mp:132-134°C 
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IR (Nujoi) : 1610, 1590 cnr 1 

NMR (CDCI 3 . 6) : 4.76 (2H. s), 5.25 (2H, s), 7.06 (1 H, dd, J=2.6Hz and 9.0Hz), 7.21 (1 H. d, J=2.6Hz), 
7.33-7.53 (9H f m), 7.59 (1 H t s). 7.96-8.01 (2H f m) 

MASS (m/z) : 431 (m+), 397, 293, 264, 1 39, 105 

2) 2-[5-(2-Chloromethylpheny!methoxy)benzofuran-2-yl]-4-isopropylthiazo!e 

mp : 88-90°C 

IR (Nujol) : 1585, 1203, 834 cnr 1 

NMR (CDCI3, 5) : 1.37 (6H, d, J=6.9Hz), 3.21 (1H, sep, J=6.9Hz), 4.75 (2H, s), 5.24 (2H. s), 6.95 
(1H, d, J=0.9Hz), 7.03 (1H, dd, J=2.6Hz and 9.0Hz), 7.18 (1H, d, J=2.6Hz), 7.28 (1H, d, J=0.8Hz), 7.34- 
7.51 (5H, m) . 

MASS (m/z) : 397, 364, 259, 105 (base) 

3) 2-[5-(2-Chloromethylphenylmethoxy)benzofuran-2-yl]-4-methy!thiazole 

mp ; 127°C 

IR (Nujol) : 1589, 1204, 838 cnr 1 

NMR (CDCI3. 8) : 2.54 (3H, s), 4.75 (2H, s), 5.24 (2H, s), 6.95 (1 H, d, J=0.9Hz), 7.04 (1 H, dd J=2 6Hz 
and 9.0Hz). 7.19 (1H, d, J=2.5Hz), 7.27 (1H, d. J=0.7Hz), 7.35-7.54 (5H, m) 
MASS (m/z) : 369, 335, 231 , 174, 1 39 

4) 2-[5-(2-Chloromethylphenylmethoxy)benzo^ 

mp : 143-145°C 

IR (Nujol) : 1610, 1584, 1246, 1195, 1021, 774 cnr 1 

NMR (CDCI3, 6) : 3.86 (3H, s). 4.76 (2H. s). 5.25 (2H, s), 6.98 (1 H, d, J=8.8Hz), 7.05 (1 H, dd. J=2 6Hz 
and 9.0Hz). 7.20 (1H, d, J=2.6Hz), 7.35-7.54 (8H, m), 7.92 (2H, d, J=8.8Hz) 
MASS (m/z) : 461 (M*), 427, 337, 1 05 (base) 

5) 2-[5-(2-Chloromethylphenylmethoxy)benzofuran-2-yl]-4-trifluoromethylthiazole 

IR (Nujol) : 3130, 1590, 1525 cnr 1 

NMR (CDCI3, 6) : 4.75 (2H, s), 5.24 (2H, s), 7.09 (1 H, dd, J=2.6Hz and 8.9Hz), 7.21 (1 H, d, J=2.6Hz) 
7.25-7.5 (6H, m), 7.79 (1 H, s) ' 
MASS (m/z) : 423, 387, 370, 358, 234, 139 (base) 

6) 2-[5-(2-Chloromethylphenylmethoxy)benzo[b]thlophen-2-yf]-4-tert-butylthiazol^ 

IR (Neat) : 1600, 1490, 1440, 1410, 1200 cnr 1 

NMR (CDCI* 5) : 1.39 (9H, s), 4.75 (2H, s), 5.26 (2H, s), 6.88 (1H, s), 7.09 (1H, dd, J=2.5Hz and 
8.7Hz), 7.3-7.7 (5H, m), 7.67 (1 H, s), 7.70 (1 H, d, J=8.7Hz) 

MASS (m/z) : 427 (M + ), 391, 374, 288, 250, 139 (base) 

7) 4-(Adamantan-1-yi)-2-[5-(2-chloromethylpheny!methoxy)benzofuran-2-yl]thiazo 

IR (Nujol) : 1615, 1590, 1490 cnr 1 

NMR (CDCI3, 8) ; 1.75-1.80 (6H, m), 2.0-2.2 <9H, m), 4.76 (2H, s). 5.24 (2H, s), 6.92 (1H, s), 7.03 
(1H, dd, J=2.6Hz and 9.0Hz), 7.30 (1H, s), 7.34-7.53 (6H, m) 
MASS (m/z) : 489 (M + ), 453, 351 , 294, 105 (base) 

8) 2-[5-(2-ehloromethylphenytmelto 

mp:131-132°C 

IR (Nujol) : 1615, 1585, 1540 cnr 1 

NMR (CDCI3, 5) : 1.8-2.0 (4H, m), 2.8-3.0 (4H, m), 4.75 (2H, s). 5.24 (2H, s). 7.02 (1H, dd. J=2 6Hz 
and 9.0Hz), 7.17 (1H, d, J=2.6Hz), 7.22 (1H, s). 7.35-7.54 (5H, m) 
MASS (m/z) : 409 (M+), 374, 270. 214, 139. 105 (base) 

9) 4-Cyc!obutyl-2-[5-(2-chloromethylphenylmethoxy)benzofuran-2-yl]thiazole 

mp : 82-83°C 

IR (Nujol) : 3150. 1615, 1585 cnr 1 

NMR (CDCI3. 5) : 1.91-2.44 (6H, m). 3.76 (1H. sext. J=8.3Hz). 4.75 (2H. s). 5.23 (2H, s), 6.98 (1H 
s), 7.01 (1H, dd, J=2.6Hz and 9.0Hz), 7.18 (1H, d, J=2.6Hz), 7.28 (1H, s), 7.31-7.51 (5H m) 
MASS (m/z) : 409 (M + ), 381, 373, 345, 243, 139 (base) 

10) 2-[5-(2-Chloromethylphenylmethoxy)benzofuran-2-yl]-4-(2-thienyl)thiazoIe 

mp : 88-89°C 

IR (Nujol): 1585, 1550 cnr 1 

NMR (CDCI3, 5) : 4.76 (2H, s), 5.24 (2H, s), 7.07-7.11 (2H, m). 7.20 (1 H, d, J=2.5Hz), 7.40 (1 H, m), 
7.31-7.54 (7H, m) 

MASS (m/z) : 437(M+), 401 , 313 (base), 140 

11) 2-[5-(2-Chloromethylphenylmethoxy)benzofuran-2-ylM-(2-pyridyl)thiazole 

IR (Nujol) : 1590 cnr 1 
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m > 7 mJIh^^u^ 4 ; 9 * (2H ' S) ' 5 33 (2Hl S)> 716 (1H ' dd ' J=2 6Hz and 90Hz >- 7 35 - 7 - 60 (6H. 
8^8 6?8 68 9 0HZ> ' 7 ' 96 <1H ' * J=1 7 6HZ) ' 8 - 18 ° H ' * J=7 6HZ) ' 844 (1 H ' 

MASS (m/z) : 432 (M*), 396, 294 

12) 2-[5-(2-ChloromethyIphenylmethoxy)ben20furan-2-yl]-4-neopentylthia2ole 
IR (Neat) : 1610, 1584, 1190, 1018, 800. 728 cnr' 

. , « w NMf l ( f «S' 3 ; 5l 100 (9H> S)> 2 76 (2Hl S)l 4 76 < 2H ' s >' 5 24 ( 2H - s )- 6 95 OH. s), 7.03 (1H. dd, 
J=2.6Hz and 3.9Hz), 7.18 (1H,d,J=2.6Hz). 7.23-7.54 (6H,m) 
MASS (m/z) : 425, 389, 287, 231, 159, 105 (base) 

13) 2-[5-(2-ChloromethylphenyImethoxy)benzofuran-2-yl]-4-cyclopropyfthiazole 
IR (Neat) : 3100, 1610, 1590, 1520 cnr' 

hu J^JS^fi: °- 93 - 1 06 < 4H - m >« 2 08 -2.21 (1H, m), 4.76 (2H. s). 5.24 (2H, s), 6.88 (1H, s), 7.03 
(1H ' d ^(S 

mp ; 98-99°C 

IR (Nujol) : 1650, 1610, 1515 cnr' 

m), 4.75 (2H f s), 5.42 (2H, s), 7.03-7.54 (8H,m) 

MASS (m/z) : 466 (M + , base), 430, 424, 388, 327 

15) 4-[5-(2-ChIoromethylphe^ 

IR (Neat) : 3140, 1610, 1600 cnr' 

25 7.54 : S J* 5 ° <9H ' S) ' 476 (2H ' S) ' 5 ' 23 (2H ' S) ' 697 < 1H « dd » J=89Hz and 2 7.13- 

MASS (m/z) : 411 (M+), 375, 272 

16) 4-<N->^ 

IR (Neat) : 31 00, 1 650, 1 590 cnr 1 

US i? D S 3 ' 6> : 1 * 5 ° (9H ' S) - 2,18 (3H> S) ' 4 76 (4H ' S >' 525 < 2H » s >' 7.03-7.50 (9H, m) 
50 MASS (m/z) : 482 (M*) ' 

1 7) 2-[5-(2-Chloromethylphenylmethoxy)ben2ofuran-2-yn-4-hexylthia20l^ 

IR (Nujol) : 1610, 1590, 1510 cnr' 

.i * m»2 lc ?*2*]<u 9 ? (3Hf *■ J=6 ' 5Hz) ' 1 ' 35 (6H ' m) ' 177 < 2H * m >> 285 < 2H - J=7 - 7Hz >' 4 - 76 V". 

MASS (m/s) : 439 (M+) 

18) 2-[5-(2-Chloromethytphenylmethoxy)benzofuran-2-yl]-4-pentylthiazole 

IR (Nujol) : 1610, 1580, 1510 cnr' 

„ u .T^?? 3, 8) ' 0 92 (3H ' % J=70Hz J. 1.*1^3 (4H. m), 1 .77 (2H. m). 2.85 (2H. t, J=7.7Hz). 4.76 

Si ^S^SW^ K dd - J=89HZ and 2 - 6Hz >- 718 < 1H - dd - — - ° 

MASS (m/z) : 425 (M+) 

19) 2-[5-(2-Chloromethylphenylmethoxy)benzofuran-2-yn-5-isopropylthiazole 
mp:87-90°C 

IR (Nujol) : 1583, 1204, 835, 797 cnr 1 
«u J^'VS. 0 ' 3 ' 5) : 140 (6Hl d> J=6 - 8Hz >- 3 27 OH. sep, J=6.8Hz). 4.75 (2H, s). 5.24 (2H, s). 7.03 

i no J? 6 " 2 90H2) ' 719 (1H> * J=26HZ >' 723 OH. d. J=0.9Hz). 7.34-7.54 (5H. m). 7.59 (1H. 
0, JtO.SHz) 

MASS (m/z) : 396 (M*), 363, 105 (base) 
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Example 8 



mH J« ~oled solut.cn of 4-tert-butyl 2-(5-hydroxybenzofuran-2-yl)thiazole (0.33 g) in N.N-dimethylforma- 
mide (5 ml), sod.um hydnde ((60% in mineral oil) 55 mg) was added below 10°C. After being stirred for 10 min- 
utes, 3-bromomethylbenzonitrile (0.26 g) was added to the mixture. After being stirred at ambient temperature 
tor2 hours, the resulting mixture was poured into ice-waterand extracted with ethyl acetate. The organic layer 
was washed with brine, dried over magnesium sulfate, and concentrated under reduced pressure to give a syr- 
up. The syrup was crystallized with diisopropyl ether and filtered to give crystals of 4-tert-butyl-2-[5-(3- 
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cyanophenylmethoxy)benzofuran-2-yl]thiazole (0.38 g). 
mp:104-106°C 
IR (Nujol) : 2250, 1590 cm-1 

NMR (CDCI 3 , 6) : 1.41 <9H, s), 5.13 (2H, s). 6.98 (1H, s) f 7.02 (1H, dd, J=2.6Hz and 9.0Hz), 7.11 (1H, 
d, J=2.6Hz), 7.34 (1H, s), 7.46 (1H, d, J=9.0Hz), 7.53 <1H, d ( J=7.4Hz), 7.61-7.72 (2H, m), 7.79 (1H, s) 
MASS (m/z) : 388 (M+, base), 272 V ' 

Example 9 

The following compounds were obtained according to a similar manner to that of Example 8. 

1) 4-tert-Butyl-2-[5-(2-methoxycarbontf 

mp : 90-90.5°C 

IR (Nujol) : 1720, 1610, 1590 crrr 1 

NMR (CDCI3. 5) : 1.41 (9H, s), 3.91 (3H, s), 5.54 (2H, s). 6.96 (1H, s), 7.05 (1H. dd, J=2.6Hz and 
9.0Hz), 7.14 (1H, d, J=2.6Hz), 7.25 (1H. s), 7.36 (1H. t, J=7.7Hz), 7.45 (1H, d, J=9.0Hz), 7.57 (1H dt 
J=1.3Hz and 7.7Hz), 7.80 (1H, d, J=7.7Hz), 8.03 (1H, dd, J=1.3Hz and 7.7Hz) 

MASS (m/z) : 421 (NT), 149 (base) 

2) 4-tert-Butyl-2-[5-(3-methoxyc^rbonylphenylmethoxy)benzofurari-2-yl]thiazole 

mp : 86.5-87.0°C 

IR (Nujol) : 1725, 1620, 1590 crrr' 

NMR (CDCI3, 6) : 1.41 (9H, s), 3.93 (3H, s), 5.15 (2H, s), 6.97 (1H, s), 7.03 (1H. dd. J=2.6Hz and 
9.0Hz), 7.13 (1H. d, J=2.6Hz), 7.31 (1H, s), 7.40-7.47 (1H, m), 7.49 (1H, d, J=9.0Hz), 7.67 (1H, d like, 
J=7.8Hz), 8.01 (1H, d, J=7.8Hz), 8.14 (1H, s) 

MASS (m/z) : 421 (M+), 272, 149 

Example 10 

A mixture of 4-tert-butyl-2-[5-(2-chloromethylphenylmethoxy)benzofuran-2-yl]thiazole (0.8 g), potassium 
cyanide (0.25 g) and Adogen 464 ((Aldrich phase transfer) one drop) in a mixture of toluene (8 ml) and water 
(8 ml) was stirred under reflux for 4 hours. After being cooled, the organic layer was separated, washed with 
bnne, dried over magnesium sulfate and concentrated in reduced pressure. The resulting residue was subject- 
ed to column chromatography on silica gel and eluted with toluene. The fractions containing object compound 
were combined and concentrated under reduced pressure to give an oil of 4-tert-butyl-2-[5-(2- 
cyanomethylphenylmethoxy)benzofuran-2-yl]thiazole (0.67 g). 
IR (Neat) : 2250, 1610, 1590, 1500 crrH 

NMR (CDCI 3> 5) : 1.41 (9H, s), 3.89 (2H, s), 5.10 (2H, s), 6.97 (1 H, s), 7.01 (1H, dd, J=2.6Hz and 9.0Hz) 
7.15 (1H, d, J=2.6Hz), 7.28 (1H, d, J=1.0Hz), 7.35-7.54 (5H, m) 
MASS (m/z) : 402 (M+), 273, 258 (base) 

Example 11 

The following compounds were obtained according to a similar manner to that of Example 10. 

1) 2-[5-(2-Cyanomethylphenylmethoxy)benzofuran-2-yl]-4-phenyIthiazoIe 

mp : 146-148°C 

IR (Nujol) : 3150, 2260, 1610, 1590 cnr* 

NMR (CDCI3. 5) : 3.90 <2H. s). 5.12 (2H, s). 7.04 (1 H, dd, J=2.6Hz and 9.0Hz), 7.19 (1H. d. J=2.6Hz) 
7.04 (1H, s), 7.54 (1H, s), 7.33-7.50 (8H, m), 7.9-8.01 (2H, m) 
MASS (m/z) : 422 (M + ), 395, 293. 264 

2) 2-[5-(2-Cyanomethylphenylmethoxy)benzofuran-2-yl]-4HSdpropylthiazole 

mp : 89-90°C 

IR (Nujol) : 2250, 1586, 1193, 740 cnr 1 

NMR (CDCI3, 5) : 1.37 (6H, d, J=6.9Hz), 3.21 (1H, sep, J=6.9Hz), 3.90 (2H, s), 5.11 (2H, s), 6.96 
(1H. d, J=0.8Hz), 7.01 (1H, dd. J=2.6Hz and 9.0Hz), 7.16 (1H, d, J=2.5Hz), 7.29 (1H, d. J=0.7Hz), 7.37- 
7.54 (5H, m) 

MASS (m/z) : 388, 258, 130 (base) 

3) 2-[5-(2-CyanomethyIphenylmethoxy)benzofuran-2-yi]-4-methylthiazole 

mp:127-129°C 

IR (Nujol) : 2250, 1585, 1194, 820 cm-1 
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9 . R Q N H M f i C ° C > u ^i 2 -, 54 < 3H ' S >' 3 90 < 2H ' s >- 511 ( 2H . s). 6.96 (1 H. d, J=0.9HZ). 7.02 (1 H, dd. J=2.6H 2 
and 8.9Hz). 7.17 (1H. d, J=2.5Hz). 7.27 (1H. d. J=0.8Hz). 7.34-7.54 (5H, m) 
MASS (m/z) : 360. 310, 282, 254. 231 (base). 1 30 

4)2-[5-(2-Cyanomethylphenylmethoxy)benzofuran-2-yl]-4-(4-methoxy)phenylthiazole 
5 mp : 145-146°C 

IR (Nujol) : 2250. 1610. 1580, 1248. 1190, 1022, 746 citr' 

7 m « 5JP D ? S ; 8 0 ) 0 : 3 i 6 S- s) - 3,90 (2H * s)> 5 - 12 (2H> s)> 6 - 9 ^ 706 < 3H ' m >- 7 - 19 < 1H « d - j=2 - 4Hz >. 

/ .o,w .oo i/rl, m), 7.88-7.94 (2H, m) 

MASS (m/z) : 452 (M+), 337 (base), 323 
10 5 ) ^(^ ama "tan-1-yl)-2-[5-(2^ 

IR (Neat) : 3150, 3050, 2250, 1610, 1590 crrr' 

MH ^A^O^^^l^ (6H§ 2 0 " 2 ' 2 (9H ' 3 ' 9 ° < 2H ' S >> 511 < 2H ' S >« 693 < 1 H. S). 7.01 

(1H, dd. J=2.6Hz and 9.0Hz), 7.16 (1H, d, J=2.6Hz), 7.32 (1H, s), 7.36-7.54 (5H, m) 
MASS (m/z) : 480 (M*. base), 350, 322, 294, 130 
15 6 ) 2 -[^( 2 -Cyanomethyfphenyl^ 
mp: 162-163°C 

IR (Nujol) : 2250, 1615, 1600, 1580, 1535 cnr' 

x-o ft M NMR H ( o nS' 3 ; ?: 1 ' 89 " 2 ' 07 (4H ' m) ' 2 84 ' 2 - 88 (4H * m) - 389 < 2H « s >* 5/10 < 2H ' s >. 6 - 99 oh dd. 

J=2.6Hz and 9.0Hz), 7.15 (1H, d, J=2.6Hz), 7.20 (1H, d, J=0.7Hz), 7.33-7.54 (5H, m) 
20 MASS (m/z) : 400 (M\ base), 270. 242, 130 

7) 4-Cydobutyl-2-[5-(2-cyanom 

IR (Neat) : 2250. 1610, 1585, 1500 crrr' 

x ™ N U5 ( ^ DC ' 3 ' 6> 1 1 ' 92 " 2 - 44 < 6H ' m >' 3 76 < 1H ' sext » J=8 3Hz), 3.89 (2H, s), 5.11 (2H. s), 7.00 (1H, 
s), 7.01 (1H, dd, J=2.6Hz and 9.0Hz), 7.18 (1H, d, J=2.6Hz), 7.30 (1H, d, J=0.7Hz), 7.2-7.5 (5H, m) 
25 MASS (m/z) : 400 (M*), 372, 270, 242, 214 

8) 2-[5-(2-Cyanomethylphenylmethoxy)benz 

mp: 113-115°C 

IR (Nujol) : 2250, 1610, 1590, 1550 crrM 

,o ?° a *' 6) 3 ' 9 ° (2H ' S>> 5 22 (2H ' S) ' 7 04 < 1H ' dd > J=2 6Hz and 9 °Hz), 7.06-7.11 (1H, m), 

30 7.18 (1H,d,J=2.6Hz), 7.33 (1H.dd.J-1.1Hz and 5.0Hz), 7.39 (1H,m), 7.38-7.54 (6H, m) 

MASS (m/z) : 428 (M*), 313, 299, 149, 91 

bUepin"e Ce ^^ 

IR (Neat) : 2900, 1670, 1615, 1580 cm-1 

9 QO t T R ^%u : V 7 ™°^i1 H ' 2 ' 17 (S> 2 - 33 (S)(3H >' 2 ' 97 - 3 * 07 < 2H ' m >« 3 ' 7 ' 3 - 9 < 2H > 
i o «2 ; ?;h 1 l (2H ' S)> 7 -°° (dd) and 703 (dd >< 1H ' J=2 6H2 and 9 -0Hz), 7 .1S (d) and 7.18 (dX1H. 
J=2.6Hz),7.34(1H,s), 7.40-7.54 (5H,m) A 

MASS (m/z) : 457 (M + , base), 415, 342, 328, 286, 257 
1 0) 2-[5-(2-Cyanomethytpheri^ 
<o mp:113-116°C 

IR (Nujol) : 2250, 1580, 1202, 840, 747 cm-* 
u ™ R < CDC, * : 5) 1 140 (6H ' d ' J=6 8Hz), 3.28 (1H. sep, J=6.8Hz), 3.89 (2H, s), 5.11 (2H, s), 7.01 

J H ^tJ? ^ 90HZ)# (1H ' * J=2 * 5HZ) ' 7 ' 23 (1K * J=a9H2 >' 7 *«-» (5H. m). 7.60 (1H. 
O, J— U.9Hz) 

MASS (m/z) : 388 (M+), 258, 130 (base) 
Example 12 

A mixture of 4-tert-butyl-2-[5-(2-cyanomethylphenylmethoxy)benzofuran-2-yl]thiazole (0.40 g). sodium 
azide (0.58 g) and ammonium chloride (0.66 g) in N,N-dimethylformamide (4 ml) was stirred at 110°C for 8 
hours. After being cooled, the mixture was poured into ice-water and extracted with ethyl acetate. The organic 
layer was washed with brine, dried over magnesium sulfate and concentrated in reduced pressure to give a 
syrup. The syrup was subjected to column chromatography on silica gel and eluted with chloroform, succes- 
sively with a rmxture of chloroform and methanol (10:1). The fractions containing object compound were com- 
bined and concentrated under reduced pressure to give 5-{2-[2-(4-tert-butylthiazoI-2-yl)benzofuran-5- 
yioxymethyl]phenyImethyl}-1H-tetrazole (0.21 g). 
mp:80-84°C 

IR (Nujol) : 2700. 2600, 1610, 1580, 1550, 1500 cirr' 

42 



45 



SO 



55 



BNSDOCID: <EP 0528337A1_L> 



EP 0 528 337 A1 

» , n^S ( f °, C h S 2 \ 140 (9H ' S)> 4 49 (2H ' S) ' 5 05 < 2H ' s >' 6 83 < 1H - dd - J=2 - 6H ^ 8.9Hz). 6.99 (1 H 
s). 7.03 <1H.d,J=2.6Hz). 7.19 (1H,s). 7.26-7.38 (6H,m) 
FAB-MASS (m/z) : 446 ((M+1 ) + ) 

s Example 13 

The following compounds were obtained according to a similar manner to that of Example 12 

1 ) 5-{2-[2-(4-Phenylthiazol-2-yl)benzofuran-5-yloxymethyl]phenylmethyJ}-1 H-tetrazole 

mp : 160-1 63"C 

10 IR (Nujol) : 2700, 1610, 1590 crrr' 

e n. ?!S { ™tt??<2 1 443 (2H> S)> 525 (2H S)> 704 (1H ' dd ' J=2 ' 6Hz and 90H2 >. 72 -7.8 (10H, m). 
o.u-o.i \<r\ t m; t o.31 (In, s) 

FAB-MASS (m/z) : 466 ((M+1 ) + ) 

2) 5-{3-[2-(4-tert-Buty!thiazol-2^ 
* 5 mp: 170-171 °C 

IR (Nujol) : 2700, 1590 cm-i 

i-* J™°1* *2 : 136 (9H ' S) ' 5 28 (2H> S) ' 714 (1H ' dd ' J=2 - 5Hz and "Hz), 7.36 (1H, d, 

J=2.5Hz), 7.47 <2H,s), 7.62-7.74 (3H, m), 8.02 (1H, d, J=7.1Hz), 8.20 (IH.brs) 
MASS (m/z) : 431 (M+), 388, 273 (base) 

2Q 3) 5-{2-[2.(4-lsopropylthiazol-2-yl)benzofijran-5-yloxymethyl]phenylmethyl}-1 H-tetrazole 

mp:177-180°C 

IR (Nujol) : 3110, 1585, 1230, 1144, 735 cm-' 

NMR(DMSO-d 6 , 8): 1.31 (6H,d,J=6.9Hz), 3.13 (1H, sep. J=6.9Hz), 4.43 (2H s) 5 24 (2H s\ 6 99 
(1H, dd. J=2.6Hz and 9.0Hz), 7.23-7.63 (9H. m) * ( ' } ' 9 

25 MASS (m/z) : 431 (M*). 388, 259 (base), 244, 1 30 

4) 5-{2-[2-(4-Met hylthiazoI-2-yi)benzofuran-5-yloxymethyl]phenylmethyl}-1 H-tetrazole 

mp:205-206°C 

IR (Nujol) : 3150, 1580, 1190, 823 cm-1 

7 «o , (DMS °- ds ' 5) : 2 - 46 < 3H ' s >« 442 < 2H ' s >' 5 - 2 3 (2H. s), 6.99 (1H, dd, J=2.6Hz and 9.0Hz), 7.22- 

/ .W (an, m) 

MASS (m/z) : 403, 360, 231 , 1 30 (base) 

5) 5-{2-[2-(4-[4-Methoxy]phenyttW^ 

mp : 177-178°C 

IR (Nujol) : 3200-2500, 1610, 1587, 1244, 1194, 1026, 828 cm-1 

« « !li DM f 6) 3 82 (3H ' S)> 4 * 44 (2H ' s) * 525 < 2H ' s >> 6-99-7.08 (3H, s), 7.24-7.41 (4H, m), 
7.53-7.67 (3H,m), 7.97-8.01 (2H,m), 8.13(1 H,s) 1 ' 

MASS (m/z) : 323 (base), 308 

6) 5-{2-£2-(4-Trifluorome^ 

mp: 214-21 5°C 
4° IR (Nujol) : 3130, 1590 cm-' 

NMR (DMSO-de, 5) : 4.41 (2H, s), 5.26 (2H, s), 7.06 (1 H, dd, J=2.6Hz and 8 9Hz) 7 2-7 4 (4H m> 
7.52-7.56 (1H, m), 7.66 (1H, d, J=8.9Hz), 7.68 (1H, s), 8.65 (1H, s) ( 
FAB-MASS (m/z) : 479 ((M+Na)*), 458 ((M+1) + ). 432 

7) 5-{2-[2-(4-tert-Butylthiazol-2-yl)benzo[b]thiophen-5'yloxymeth 
45 mp : 75-78°C 

IR (Nujol) : 2700 (br). 1590, 1530, 1490, 1200 crrri 

8.7Hz), 7.23 (1H. d. J=2.5Hz). 7.59 (1H, s). 7.63 (1H, d, J=8.7Hz), 7.25-7.44 (4H m) 
FAB-MASS (m/z) : 462 ((M+1) + ), 392, 290, 274 

8) ^{2-[2-(4,5,6,7-Tetrahydrobenzothiazol-2-yl)benzofuran-5-yloxymethyl]phenylmethyl}^ 
mp : 1 05-11 0°C (dec.) 

IR (Nujol) : 3300, 2700, 1615, 1580, 1545 cnr' 

J=2.6Hz and 9.0Hz), 7.22-7.38 (5H, m), 7.50-7.52 (1H, m), 7.58 (1H, d, J=9.0Hz) 
FAB-MASS (m/v) : 443 (M + ) 

9) ^{2-[2-(4-Cyclobutylthiazo^ 
mp: 120-125°C(dec.) 
IR (Nujol) : 3300, 1610, 1580, 1515 cm-' 
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NMR (DMSO-de, 5) : 1.90-2.35 (6H, m), 3.71 (1H, sext, J=8.5Hz), 4.13 (2H, s), 5.36 (2H. s), 7.10 
(1H dd I J=2.5Hz and 9.0Hz), 7.16-7.20 (3H, m), 7.28 (1H. d, J=2.5Hz), 7.41-7.42 (1H, m), 7.45 (1H, s), 
7.51 (1H,s), 7.60 (1H,d, J=9.0Hz) ' 1 ' 

FAB-MASS (m/z) : 488 ((M+2Na) + ), 466 ((M+Na) 4 ), 441 ((M+1)*) 

10) 5-{2-t2-(H2-Thienynthiazol-2-y!)benzofuran-5.yloxymethyl]phen 

mp : 202-203°C 

IR (Nujol) : 3150, 1610, 1585, 1550 cnr 1 

NMR (DMSO-de, 6) : 4.43 (2H, s), 1.25 (2H, s), 7.02 (1H, dd. J=2.6Hz and 9.0Hz), 5.15-7.19 (1H. 
m), 7.23^7.37 (4H, m), 7.52-7.70 (5H, m), 8.14 (1H,s) 
FAB-MASS (m/z) : 472 ((M+1) + ), 374, 309 

11) 5-{2-[2-(4-Neopentylthiazd-2-yl)benzofuran-5-yloxymethyl]phenylmethylV 

mp:150-153°C 

IR (Nujol) : 3110, 2700-2400, 2000-1800, 1617, 1583, 1203, 1005, 825 740 cm-1 

o *u ^To R n?:S CI , 3, ?1 °' 98 (9H ' S) ' 2 71 {2H ' S) ' 4 42 (2H ' s) ' 4 - 94 < 2H > s >' ' 6 - 78 < 1H ' dd ' J=9 °Hz and 
2.5Hz), 6.90 (1H, d, J=2.5Hz), 6.96 (1H, s), 7.18-7.37 (7H f m) 

MASS (m/z) : 459, 416. 287, 231 

1 2) 5-{2-[2-(4-tert-Buty»t hiazol-2-yl)benzofuran-5-ylmethylt hio]phenylmethyl}-1 H-tetrazole 

IR (Nujol) : 2700, 2600, 1 590, 1 550, 1 500 cnr' 

NMR (CDCI 3 , 5) : 1.40 (9H, s), 4.12 (2H, s), 4.27 (2H, s). 7.00 (1H, s). 7.10-7.42 (8H, m) 
MASS (m/z) : 461 (NT), 270 

1 3) 5-{2-[2-(4-tert-Butylthlazol-2-yl)benzofuran-5-y!methoxy]phenylmethyl}-1 H-tetrazole 

mp: 186.5-187°C 

IR (Nujol) : 3140, 2700, 2600, 2500, 1600, 1590, 1550 cnr' 

x N , M * (CDCl3 ' 6) 1 142 (9H ' S) ' 4 28 (2H » s) ' 519 < 2H ' s >' 6 96 < 1H ' td ' J=7 -5Hz and 0.8Hz). 7.01 
(1H, s), 7.04 (1H, d, J=7.5Hz), 7.25-7.36 (2H, m), 7.34 (1H, dd, J=8.5Hz and 1.8Hz), 7.37 (1H. d, J=0.9Hz), 
7.56 (1H,d.J=8.5Hz), 7.60 (1Hrdd,J=1.8Hz and 0.9Hz) 
MASS (m/z) : 445 (M*), 270 

14) 5-{2-[2-(4-Cyclopix>pylthiazol-2^ 

mp:164-166°C 

IR (Nujol) : 1580, 1550, 1520 cnr' 

NMR (DMSO-de, 5) : 0.86-0.99 (4H, m), 2.10-2.22 (1H, m), 4.42 (2H, s), 5.22 (2H, s), 6.98 (1H, dd 
J=9.0Hz and 2.5Hz), 7.22-7.40 (3H, m), 7.29 (1H, dd, J=2.5Hz and 0.8Hz), 7.41 (1H, d, J=0.8Hz), 7.45 
(1H, s), 7.54 (1H, dd, J=6.3Hz and 3.0Hz), 7.60 (1H, d, J=9.0Hz) 

MASS (m/z) : 429 (M+). 257, 256 

15) 5-{2-[2-(8-Acetyl-4,5,6.7- te ^ 
methyl}- 1 H-tetrazde 

mp: 149-1 50°C 

IR (Nujol) : 1660, 1615 cm-* 

NMR (DMSO-tf 6f 5) : 1.64-2.0 (4H. m) f 2.09 (s) and 2.29 (s)(3H), 2.95-3.05 (2H, m), 3.5-3.9 (2H 
m). 4.17 (2H, s), 5.22 (2H. s). 6.94-7.00 (1H, m). 7.27-7.62 (7H, m) 
MASS (m/z) : 500 (NT), 457, 443, 41 5, 328, 286 

1 6) 5-{2-[2-(4-[N-Acetyl-tert-butylaminomethyi]thlazol-2-yl)benzofura H - 
tetrazole ' 

IR (Nujol): 1610, 1550 cm-' 

NMR (CDCI3, 8) : 1.48 (9H, s), 2.16 (3H. s). 4.46 (2H, s), 4.74 (2H. s). 5.17 (2H, s), 6.94 (1H. dd. 
J=9.0Hz and 2.6Hz), 7.11-7.14 (2H, m), 7.32-7.45 (6H, m) 
MASS (m/z) : 516 (M+) 

1 7) 5-{2-[2-(4-Hexylthlazol-2-yl)benzofuran-5-yloxymethyl]phenylmethyl}-1 H-tetrazole 

mp : 146.5-147.5°C 

IR (Nujol) : 3100, 2700, 1610, 1580, 1560, 1520 cm- 1 

NMR (DMSO-de, 6) : 0.87 (3H, t, J=6.7Hz), 1.31 (6H, m), 1.70 (2H ( m). 2.75 (2H. t, J=7.5Hz), 4.42 
(2H, s), 5.23 (2H, s), 6.98 (1H, dd, J=9.0Hz and 2.6Hz), 7.22-7.40 (4H, m). 7.44 (1H, d, J=0.7Hz), 7.47 
(1 H, s), 7.55 (1 H, dd, J=9.0Hz and 3.6Hz), 7.60 (1 H, d, J=9.0Hz) 

MASS (m/z) : 473 (M+), 430 

1 8) 5-{2-[2-(4-Pentylthiazol-2-yl)benzofuran-5-yloxymethyl]phenylmethyl}-1 H-tetrazole 

mp: 151.0-151.5°C 

IR (Nujol) : 3100, 2700, 1610, 1580, 1560, 1520 cnr' 

NMR (DMSO-de, 6) : 0.89 (3H, t, J=6.5Hz), 1.33 (4H, m), 1.70 (2H, m), 2.78 (2H, t, J=7.6Hz), 4.42 
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MM 3' 5 « Zu'S 6 98 {1H> dd ' J=9 0HZ a " d 2 6 HZ) ' 7 - 22 ' 7 - 40 < 4H - m >- 7 45 < 1H - * J=0-7Hz). 7.47 
(1H, s), 7.55 (1H, dd ; J=9.0Hz and 3.6Hz), 7.60 (1H, d, J=9.0Hz) 
MASS (m/z) : 459 (M*), 430, 414 

1 9) 5-{2-[2-(5-lsopropylt hiazol-2-yl)benzofuran-5-yloxymethyl]phenylmethyl)-1 H-tetrazde 
mp : 158-160°C 

IR (Nujol) : 2700-2500, 1584, 1204. 1035, 730 cm-1 
MH ""f^? 80 ^ 8) : 134 < 6H ' d ' J=6-8Hz), 3.31 (1H, sep, J=6.8Hz). 4.42 (2H, s). 5.23 (2H. s). 6.98 
(1H,dd.J=9.0Hz and 2.6Hz). 7^2-7.61 (8H.m), 7.76 (1H,d,J=0.9Hz) 
MASS (m/z) : 431 (M*), 388, 259, 244 (base). 1 30 

20) ^2-[2-(2-tert-Butvlthiaiol-4-yl)benzc^rarv5^yto 
IR (Nujol) : 2650, 1650, 1610, 1600, 1550 cnr 1 

,iu !VSX^S?ir 6) : 1 - 45 (9H> S) ' 4 41 (2H> S)l 5 22 (2H ' s >' 6 91 < 1H - dd ' J=8 9Hz and 2-6HZ), 7.18 
(1H. s), 7.22-7.36 (4H. m). 7.53 (1H. d, J=8.9Hz), 7.51-7.56 (1H, m). 7.96 (1H. s) 

MASS (m/z) : 445 (M*), 273 
Example 14 

A mixture of 4-tert-butyl-2-[5-(2-methoxycarbonylphenylmethoxy)benzofuran-2-yl]thiazole (0.28 g) and 
4N aqueous sodium hydroxide (1 .0 ml) in methanol (5 ml) was stirred under reflux 5.5 hours. After being cooled 
the resulting solution was concentrated under reduced pressure to give a residue. The residue was dissolved 
in water and adjusted to pH 4 with diluted aqueous hydrochloric acid to give crystals. The crystals were filtered 
and washed with water to give 4-tert-butyl-2-[5-(2-carboxyphenylmethoxy)benzofuran-2-yl]thiazole (0.27 g) 
mp : 210-212°C B/ 
IR (Nujol) : 2700. 1695, 1605, 1590 cm-1 
, ™ ,NMR (DMSC5-d6,S) : 1.35 (9H, s), 5.51 (2H. s). 7.08 (1H, dd, J=2.5Hzand 9.0Hz), 7.26 (1H, d. J=2.5Hz). 
7.39-7.70 (4H,m). 7.45 (1H,s), 7.46 (1H,s), 7.93 (1H.d.J=6.6Hz) 
MASS (m/z) : 407 (M*). 273 (base), 258. 244 

Example 15 

The following compounds were obtained according to a similar manner to that of Example 14. 

1) 4-tert-Butyl-2-[5-(3-carboxyphenylmethoxy)benzofuran-2-yl]thiazole 
mp : 248-250°C 

IR (Nujol) : 2600. 1680, 1610, 1600, 1550 cm-i 

NMR (DMSO-de, S) : 1.36 (9H, s), 5.16 (2H, s), 7.09 (1H, dd, J=2.6Hz and 9.0Hz). 7.3-7.34 (2H. m). 
7.44-7.46 (3H. m), 7.62 (1 H. d. J=9.0Hz). 7.86 (1 H. d. J=7.4Hz). 8.01 (1 H. br s) 
MASS (m/z) : 407 (M*), 272, 229 

2) 4-tert-Butyl-2-[5-(2-[2,2-dicarboxyethyl]phenylmethoxy)benzofuran-2-yl]thiazole 

mp:160-161 o C(dec.) 
*» IR (Nujol) : 3110. 2700, 2600, 2500, 1710, 1630, 1580 1510 cnr* 

x , „. N , M E (CDC,3 • 8) : 141 (9H ' S)> 3 34 (2H ' d ' J=7 - 5 ^), 3.76 (1H. t. J=7.5Hz). 5.19 (2H. s). 6.99 (1H, 

3'u i I J=9 0HZ 2 - 5HZ)> 7 - 19 <1H - d ' J=2 - 5Hz >. 7-22-7.37 (4H, m). 7.39-7.48 (1H, m), 7.43 

(1H, d, J— 9.0Hz) 

MASS (m/z) : 435. 273, 258 
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Example 16 

To a solution of 4-tert-butyl-2-[5^ 
thyl}benzofuran-2-yl]thiazole (0.45 g) in methanol, 1N aqueous lithium hydroxide was added at ambient tem- 
perature under nitrogen atmosphere. After being stirred for 1 5 hours at ambient temperature, the resulting mix- 
fejre was concentrated under reduced pressure to give a syrup. The syrup was dissolved in water, washed with 
diethyl ether, adjusted to pH 4 with diluted aqueous hydrochloric acid, and extracted with ethyl acetate The 
organrc layer was washed with brine, dried over magnesium sulfate and concentrated under reduced pressure 
to give a syrup. The syrup was subjected to column chromatography on silica gel and eluted with a mixture of 
chloroform and methanol. The fractions containing object compound were combined and concentrated in re- 
duced pressure to give a syrup of 4-tert-butyl-2.[5-{(3-carboxypropylthio)[2-(dimethylcarbamoylethylthio]me. 
thyl}benzofuran-2-yl]thiazo!e (0.39 g). 

IR (Neat) : 2600, 1725, 1620, 1500 crn^ 
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NMR (CDCI 3 , 6) : 1.41 (9H, s). 1.81-2.09 (2H. m), 2.41-2.56 (4H. m), 2.66-2.74 (2H m) 2 78-3 05 f2H 
Example 17 

A mixture of 4-tert-butyl-2-[5-(2-methyl-2-methoxycarbonylpropyl)benzofuran-2-y)]thiazole (0.33 g) and 
IN aqueous sod.um hydroxide (2 ml) in methanol (6 ml) was stirred under reflux forShours. After being cooled 
the resultmg mixture was concentrated under reduced pressure and adjusted to pH 6 with diluted aqueous hy- 
drochlonc acid. The resulting crystals were collected by filtration and washed with water to give 4-tert-butyl- 
2-I5-(2-carboxy-2-methylpropyl)benzofuran-2-yl]thia20le (0.28 g) 
mp : 155-1570C 

IR (Nujol) : 2600, 1730, 1580, 1500 cnr 1 

7 27 f l!?2 7 SS? H 1 f 4 i ( «M Vt?,??'?' 2 " (2H> S) ' 696 (1H ' S >' 714 < 1H ' dd ' J=18Hz and 8 -7H2), 
7.27 (1H, s), 7.41 (1H, d, J=1.8Hz). 7.43 (1H, d. J=8.7Hz) 

MASS (mlz) : 357 (M*), 301 , 270 (base) 
Example 18 

Asolution of 4-tert-butyl-2-[5-(2-carboxyphenylmethoxy)benzofuran-2-yl]thiazole (0.2 g), 2-methylbenze- 
nesulfonamide (0 11 g), 4-dimethylaminopyridine (0.12 g) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (0.19 g) in N.N-dimethyiformamide (10 ml) was stirred at ambient temperature for 1 day The 
resulting mixture was poured into ice-water. The resulting precipitates were collected by filtration and washed 
rl TZ I crude f° m P° und was subjected to column chromatography on silica gel and eluted with a mix- 
hjre of chloroform and methanol (40:1). The fractions containing object compound were combined and con- 

w??S r^To . P r SSUre 10 9iVe a " ° B - The oH was c ^"ized with ethanol and filtered to give 4- 
tert-butyl-2-{5-[2-(2-methylbenzenesulfonamidocarbonyl)phenylmethoxy]ben 

mp:180-181°C x 

IR (Nujol) : 1705, 1610, 1590 cnr 1 

7 ?!S\2 ',L 42 I 9 "' S) ' 261 (3H ' Sh 517 {2H ' S) ' 699 < 1 H ' s >' 6 - 96 " 702 OH. m). 7.30 (1 H, s). 

7.54 (1H,s), 7.14-7.56 (8H.m), 7.72 (1H,d,J=7.4Hr), 8.20 (1H,d,J=7.8Hz) 

Example 19 

The following compounds were obtained according to a similar manner to that of Example 18 

1) 4-tert-Bu^-2-{5-[3-(2-methylbenzenesulfonamidocarbonyl)phenylmethoxy]benzofuran-2-yI}thiazole 

mp : 145-148°C 

IR (Nujol) : 1660, 1610, 1590 cm-i 

8.02 flKbr s " S) ' ( ' S> ' (1H ' d ' J=9 • 0H2) • 7 ' 13 - 7 - 62 (5H ' m) ' 7 - 83 " 7 - 91 < 2H ' m >- 

MASS (m/z) : 560 (M*), 483 

2) 4-tert-Butyl-2-[5-{2-methyl-2-(1H-tetrazol-5-yl)carbamoylpropyl)benzofuran-2-yl]thiazole 

mp : 260-280'C (dec.) 

IR (Nujol) : 3300, 1600, 1560, 1500 cm- 1 

<1H S w£ mh S w%?;l 19 ,^ H ; S i 135 (9H> S)> 3 05(2H ' S) ' 7 23 < 1H ' "d. J=2.0Hz and 8.7Hz). 7.41 
(1H, s). 7.45 (1H. s). 7.51 (1H. d. J=2.0Hz), 7.53 (1H, d. J=8.7Hz), 10.28 (1H s) 

FAB-MASS (m/z) : 423 ((M-1)"), 380 

yljfhiazole ^ tert " Buty, ~ 2 ~ { ^ f2 " (2 " methylbe ^^ 
mp : 270-273°C 

IR (Nujol) : 1590, 1560, 1540 cnr 1 
a m < IiTi D Ji!£ d * 8) : 136 (9H ' S) ' 2 56 (3Hl S) ' 414 < 2H - s >- 7-01-7.35 (6H, m), 7.41 (1H. dd, J=8:5Hz 

and tS I'Z SS i^S? S) "J- 62 (1H * J=85H2) - 772 < 1H - d ' J=16Hz > 785 OH dd J=6.6Hz 
and 1.8Hz), 7.89 (1H f dd, J=7.7Hz and 1 .0Hz) 

FAB-MASS (m/z) : 615 ((M+K) + ), 576 (M + ) 
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mp: 112-1 14°C 

IR (Nujol) : 1590 cm* 

t «o ,^ / R 0 i DMS °" d6 ' 8) : 136 (9Hl S)l 2 45 (3H ' s >' 3 52 < 2H - s >. 513 <2H. s). 7.03 (1H, br d. J=9.0Hz). 
7.18-7.46 (8H, m), 7.42 (1H, br s). 7.47 (1H, s), 7.59 (1H. d. J=8.9Hz), 7.84 (1H. d, J=7.5Hz) 
MASS (m/z) : 574 (M*) 

Example 20 

To a cooled mixture of 4-tert-butyl-2-(5-formylbenzofuran-2-yl)thia20le (0.713 g). N.N-dimethyl-3-mercap- 
toprop.onam.de (0.37 g) and methyl 4-mercaptobutyrate (0.37 g) in acetonitrile (15 ml), boron trifluoride ether- 
ate (1.38 ml) was added dropwise at 0»C. After being stored in refrigerator for 18 hours, the resulting mixture 
"Tu I?"?? t ,ce - water ' ac, j usted to P H 7 "*h a^eous sodium hydrogen carbonate solution and extracted 
with dtethyl ether. The organic layer was washed with brine, dried over magnesium sulfate and concentrated 
under reduced pressure to give a mixture containing 3 compounds. The mixture was subjected to column chro- 
matography on silica gel and eluted with toluene, successively a mixture of toluene and ethyl acetate (201 to 
3:1) and at last a mixture of chloroform and methanol (10:1). The fractions eluted with toluene were concen- 
trated under reduced pressure to give an oil of 4-tert-butyl-2-{5-[bis-(3-methoxycarbonylpropylthio)me- 
thyl]benzofuran-2-yl)thiazole (0.3 g). 

IR (Neat) : 1740. 1590. 1500. 1440 cm-' 

^ « n P SS,?J 1 v 41 (9H ' S) ' 188 (4H * J=70Hz >- 2 39 (4H. t J=7.0Hz). 2.5-2.7 (4H. m). 3.65 (6H. 
s). 5.0 (1H, s). 6.99 (1H. s). 7.33 (1H. S). 7.42-7.53 (2H. m). 7.68 (1H. br s) 
MASS (m/z) : 402, 300. 286. 270 
The fractions eluted with a mixture of toluene and ethyl acetate were concentrated under reduced pressure 
to g,ve an oil of 4-tert-butyW-[5-^^ 

zofuran2-yf]thiazole (0.72 g). * 1 

IR (Neat) : 1 740, 1 640. 1 500 cnr* 

^ , ( °v D f h 8> : 141 (9H> S) ' 189 (2H ' q> J=7 0H2 >. 2 -43 (2H, t. J=7.0Hz), 2.5-2.7 (4H. m), 2.89 (3H. 

a) 2.91 (3H, s). 2.9-3.0 (2H. m). 3.64 (3H. s), 5.07 (1H. s). 6.98 (1H, s), 7.31 (1H, s), 7.43-7.52 (2H. m), 7.70 
(1H, br s) 

MASS (m/z) : 534 (M+), 402, 301, 286, 270 

The fractions eluted with a mixture of chloroform and methanol were concentrated under reduced pressure 

tog.veanoil of 4-tert-butyl-2-[54bis-[2-(dimethylcarbamoylethylthio]methyl)benzofuran-2-yl]thiazole (0 37 g) 
IR (Neat) : 1640, 1500 cm- 1 

vT^S 0 ' 3 ; S) 1 141 (9H * S) ' 2 51 (4H> *■ J=8 0H ^ 2 - 9 « (6H. s). 2.91 (6H. s). 2.8-3.0 (4H. m). 5.16 
(1H.s). 6.99 (1H.s), 7.32 (1H,s). 7.43-7.52 (2H.m). 7.72 (1H,brs) 
MASS (m/z) : 533 (M*), 433, 401, 301, 286, 270 

Example 21 

To a cooled mixture of 4-tert-butyl-2-(5-formylbenzofuran-2-yl)thiazole (2.85 g) in methanol (28 ml), so- 
dium borohydr.de (0.38 g) was added in small portions. After being stirred at the same temperature for 2 hours 
the result.ng solution was poured into ice-water. The resulting precipitates were collected by filtration and 
washed w.th water to give 4-tert-butyl-2-(5-hydroxymethylbenzofuran-2-yl)thiazole (2 87 g) 

mp: 143-144°C 

IR (Nujol) : 3450. 1500 cm-' 

. o ou NM 1 ( ^S' 3 ; 8> : 141 (9H> S); 172 (1H> br S) ' 4 77 (2H - s >' 6 98 < 1H - 7 30 < 1 H. s). 7.32 (1H. dd. 
J=2.2Hz and 8.7Hz). 7.50 (1H, d, J=8.7Hz). 7.59 (1H. d. J=2.2Hz) 

Example 22 

Amixture of 4-tert-butyl-2-(5-hydroxymethylbenzofuran-2-yl)thiazole (2.82 g) and thionyl chloride (1.4 ml) 
in , dichloromethane (30 ml) was stirred under reflux for 1 hour. After being cooled, the resulting mixture was 
adjusted to pH 7 with aqueous sodium hydrogen carbonate. The organic layer was separated, washed with 
bnne. dried over magnesium sulfate, concentrated under reduced pressure to give crystals of 4-tert-butyi-2- 
(5-chloromethylbenzofuran-2-yl)thiazole (2.93 g). 

mp : 117-119'C 

IR (Nujol) : 1590, 1500 cm-' 

NMR (CDCI 3 , 8) : 1.41 (9H, s), 4.70 (2H, s), 6.99 (1H, s), 7.31 (1H, d, J=0.7Hz), 7.37 (1H. dd. J=8.7Hz 
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and 1.7Hz), 7.53 (1H, d. J=8.7Hz), 7.64 (1H, d, J=1.7Hz) 
MASS (m/z) : 305 (M + ), 290 (base), 270, 254 

Example 23 

To a cooled suspension of lithium diisopropylamide {(1.45 mM tetrahydrofuran and n-hexane solution) 3 7 
ml) and methyl 2-methylpropionate (0.6 g), a dried hexamethyl phosphoric triamide (0.5 ml) was added at -65 
to -57 C. Subsequently. 4-tert-butyl-2-(5-chloromethylbenzofuran-2-yl)thiazole was added to the mixture in 
small Portions. After being stirred for 30 minutes at the same temperature, additive hexamethylphosphoric tri- 
amide (1.5 ml) was added to the mixture. The reaction mixture was gradually elevated to -10°C for 1 hour The 
resultmg mixture was poured into ice-water and extracted with diethyl ether. The organic layer was washed 
wrth bnne, dried over magnesium sulfate and concentrated under reduced pressure to give a syrup. The syrup 
was subjected to column chromatography on silica gel and eluted with a mixture of n-hexane and ethyl acetate 
(20:1). The fractions containing object compound were combined and concentrated under reduced pressure 

to give 4-tert-butyl-2-[5-(2-methy!-2-methoxycarbonylpropyl)benzofuran-2-yllthiazole (0.43 g) 
mp:42-43°C 

IR (Nujol) : 1 730, 1 590, 1 500 cnr 1 

and 8.7Hz), 7.28 (1H, d. J=0.8Hz), 7.34 (1H, d, J=1.8Hz), 7.43 (1H, d, J=8.7Hz) 
20 MASS (m/z) : 371 (M + ), 312, 270 (base) 

Example 24 

A solution of 5-methoxy-2-benzofurancarbothioamide (350.0 g) and 1-bromopinacolone (260.9 ml) in 2- 
25 propand (3.5 t) was stirred under reflux for 40 minutes. After being cooled to 13»C, the resulting precipitates 
T Q ?f° 6 1 y , ,ltrati0n ' WaSh6d W " h dHso P ro Py etner (500 "il) and dried to give a salt of hydrogen bromide 
2V V, V?* 3dded *° 3 mbCtUre ° f SOdium h y droxide < 41 -4 g). ice-water (3.7 1 ) and dichloromethane 
(3.7 q. After being stirred for 10 minutes, the organic layer was washed with brine (3 t), dried over magne- 
to !TT«^ ' treat6d W,th activated charco1 < 15 9), and concentrated under reduced pressure to give 4-tert- 
30 butyl-2-(5-methoxybenzofuran-2-yl)thiazole (289.3 g). 
IR (Nujol) : 3150, 1625, 1590, 1500 cm- 1 

NMR (CDCI3, 8) : 1.41 (9H, s), 3.85 (3H. s), 6.94 (1H, dd, J=2.6Hz and 8.9Hz), 6.96 (1H. s), 7.05 (1H. 
d, J=2.6Hz). 7.28 (1H,d,J=0.8Hz), 7.43(1 H,d,J=8.9Hz) 

35 Example 25 

To a solution of 5-{2-r2-(4-tert-butylthiazol-2-^^ 

(0.1 g) in methanol (1 ml). 1N aqueous sodium hydroxide (0.225 ml) was added at ambient temperature. The 

result.ngsolut.on was concentrated u nder reduced pressure and dried in vacuo. The resulting residue was crys- 

taHized with a mixture of ethyl acetate and diisopropyl ether. The crystals were collected by filtration, washed 

with a mocture of ethyl acetate and diisopropyl ether (1:1) to give a sodium salt of 5-{2-I2-(4-tert-butylthiazol- 

2-yl)benzofuran-5-yloxymethyl]phenylmethyl)-1H-tetrazole trihydrate (0 11g) 
mp :1 26-1 30°c (dec.) 

IR (Nujol) : 3650, 3180, 1650, 1630, 1600 cnr 1 

,3H m w ^ M^tolu fy??' S) ' 410 (2H> S)> 537 (2H ' S) ' 7 - 11 < 1H ' dd ' 1=25 and 90Hz >- 7-15-7.20 
(3H, m). 7.28 (1 H. d, J=2.5Hz). 7.41-7.46 (3H, m). 7.60 (1 H. d, J=9.0Hz) 

Elemental Analysis : C^HjaNgNaOaS 3H 2 0 

Calcd. : C 54.88, H 5.45. N 1 3.33 

Found : C 54.82, H 5.33. N 13.19 
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Example 26 

The following compound was obtained according to similar manners to those of Examples 4 and 24 
2-(5-Hydroxybenzofuran-2-yl)-4-isopropylthiazole 



55 mp: 209-21 1°C 

IR (Nujol) : 3140. 1580. 1212. 790 cm- 1 



7 nn hTm f^u'^ll )fS (8H " * J=6 ' 9H2) ' 3 - 11 (1H ' Sep ' J =6-7Hz), 6.84 (1H. dd, J=2.5Hz and 8.8Hz). 
7.00 (1H. d. J=2.4Hz). 7.38 (1H. d, J=0.7Hz). 7.43 (1H. d. J=0.7Hz). 7.47 (1H. d. J=8.9Hz), 9.37 (1H, s) 
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MASS (m/z) : 259 (M+), 244 (base), 160 
Example 27 

I H o ™?. Wlr ! 9 oom P ounds were obtained according to a similar manner to that of Example 24. 

1) 2-(5-Methoxyberizofuran-2-yl)-4-methylthiazole 

IR (Nujol) : 1615, 1600, 1580, 1510 cm-1 

MH d (3H ' S) ' 6 94 ° H ' S) ' 6 - 95 (1H ' dd ' J=25Hz and 9 ' 1Hz >' 7-05 

(1 H, d, J=2.4Hz), 7.26 (1 H, s), 7.43 (1 H, d, J=8.9Hz) 

MASS (m/z) : 245 (M*, base), 230, 202 

2) 2-(5-Hydroxybenzofuran-2-yl)-4.(4-methoxy)phenylthiazo!e 

mp:218-219°C 

IR (Nujol) : 3100, 1610, 1580 cnr 1 

mu ^nJ^?'^ 6) : 3 ' 82 {3K S)> 6 89 (1H ' d * J=25Hz and 9 - 0H2 >. 7.04 (1H. d. J=2.5Hz), 7.08 
H, s) 7.06 (2H, d, J=9.0Hz), 7.50 (1H, s), 7.52 (1 H, d. J=9.0Hz), 7.98 (2H, i, J=9.0HzJ, 8.11 (1H, s), 9M 
(In, S) 

MASS (m/z) : 323 (M*, base), 308, 280, 149 

3) 2-(5-Methoxybenzofuran-2-yl)-4-trifluoromethylthiazole 

mp:119-120°C 

IR (Nujol) : 3150, 1590, 1530. 1460 cm-1 

ok mSJSKT <1H ' M - and a9Hi) ' 707 (1H ' * J=25H2 '- 743 

MASS (m/z) : 299 (M+, base), 284, 256, 228 

4) 2-(5-Methoxybenzo[b]thiophen-2-yl)-4-tert-butylth!azole 

mp : 130-131 °C 

IR (Nujol) : 1600, 1565, 1535, 1500 cmi 

(1 H, d, J=2.5Hz), 7.65 (1 H, s), 7.68 (1 H, d, J=8.7Hz) 
MASS (m/z) : 303 (M*), 288 (base), 261 

5) 4-(Adamantan-1-yl).2-(5-methoxybenzofuran-2-yl)thiazole 

mp: 172-173°C 

IR (Nujol) : 1620. 1590 cm-1 

NMR (CDCI 3 , 5) : 1.78-1.81 (6H, m), 2.05-2.10 (9H, m), 3.85 (3H, s), 6.92 (1H s) 6 94MH dd 
J=2.6Hz and 9.0Hz), 7.05 (1H, d, J=2.6Hz), 7.28 (1H, s), 7.43 (1H, d, J=9.0Hz) * ' 

MASS (m/z) : 365 (M+, base), 308, 271 

6) 2-(5-Methoxybenzofuran-2-yl)-4,5 t 6,7-tetrahydrobenzothiazole 

mp:107-108°C 

IR (Nujol) : 1625, 1590, 1540 crrr 1 

9.0Hz), 7.05 (1H, d, J=2.6Hz), 7.21 (1H, s). 7.42 (1H, d, J=9.0Hz) 
MASS (m/z) : 285 (M + , base), 257, 173 

7) 4-Cydobulyl-2-(5-methoxybenzofuran-2-yl)thiazole 

mp : 88-89°C 

IR (Nujol) : 1625, 1590, 1500, 1480 cm- 1 

6 98 mh M S 1 r!iJ 4 , W m) ' 3,75 (1H ' sext ' J=8 * 3Hz) > 6 94 < 1H ' dd ' J=2 ' 6Hz and 9 - 0Hz >' 

6.98 (1H. s). 7.05 (1H, d. J=2.6Hz), 7.28 (1H. d, J=0.8Hz), 7.43 (1H, d, J=9.0Hz) 

MASS (m/z) : 285 (M + ), 257 (base) 

8) 2-(5-Methoxybenzofuran-2-yl)-4-(2-thienyl)thiazole 

IR (Nujol): 1610, 1580 cm- 1 

c au \ N ^J^ S ?' d6t 6) 1 3,82 (3K S) ' 7 '° 4 (1H ' dd ' J=26Hz and 9 ' 0Hz )- ™ 7 OH. dd, J=3.6Hz and 
5.4Hz), 7.29 (1H, d, J=2.6Hz), 7.56 (1H, d, J=0.8Hz), 7.59-7.7 (3H, m), 8.14 (1H, s) 

MASS (m/z): 313 (M + ), 298, 270 

9) 2-(5-Methoxybenzofuran-2-yl)-4-(2-pyridyI)thiazoIe 

mp: 125-1 30°C 

IR (Nujol) : 3100, 1615, 1590 crrr 1 

MH HH N ^ ( ft D H MS0 ^oi\ 3 ' 83 (3H ' S) * 7 04 (1H ' ddl JS2 6HZ and 9 ' 0Hz >' 727 ( 1H » d ' J=2 ' 6Hz >' ™ 2 

H i 9 £?£^ T?/;^ Z \ 7 ' 6 ° (1H> S) ' 7 64 (1H ' d ' J=a0H2 >' 7 - 97 < 1H ' dt > J=1 ' 6Hz and 7 - 8Hz >' MS 
(1H, d, J=7.8Hz), 8.44 (1H, s), 8.67 (1H, dd, J=1.6Hz and 4.8Hz) 
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MASS (m/z) : 308 (M+), 207, 135 

1 0) 2-(5-Hydroxybenzofuran-2-yl)-4-neopentylt hiazole 
mp:194-196°C 

IR (Nujol) : 3130, 1607, 1580, 1215, 798 cnH 

^Tt.S^^Tk $ 2,69 (2H ' s> ' 6M m J - 8 ** and 2 - 5Hz >- 7 - 00 (1H - d ' 

MASS (m/z) : 287, 231 , 1 60 

11) 4-Cyclopropyl-2.(5-hydroxybenzofuran-2-yl)thia2ole 
IR (Nujd) : 3140, 1600, 1580, 1520 cnr 1 

s > 7 nJVS < ? D . C, o «u ?-?to-,°l (4H ' m) ' 2 ' 10 - 2 - 19 (1H * m) ' 6 87 < 1 H ' dd - J=8 8Hz and 2 *Hz), 6.88 (1 H. 
s), 7.02 (1H,d, J=2.6Hz), 7.03 (1H,s), 7.38 (1H.d,J=8.8Hz) 
MASS (m/z) : 257 (M*) 

12) 2-tert-ButyM-(5-methoxybenzofuran-2-yl)thiazole 
IR (Nujol) : 3140, 1630, 1590 cnr 1 

and n 22? Sf?S mu li ViS' S) ' 3 85 (3H> S)> 6 ' 88 (1Hl dd * J=8 - 9H "nd 2.6Hz), 7.05 (1H. dd. J=2.6Hz 
and 0.6Hz), 7.12 (1H, d. J=0.6Hz), 7.38 (1H. d, J=8.9Hz), 7.51 (1H, s) 
MASS (m/z) : 287 (M*), 272 

13) 4^Chloromethyl)-2-(5-hydroxybenzofuran-2-y1)thiazole 

mp : 188-190°C 
20 |R (Nujol) : 3080, 1580, 1208, 808, 710 cnr* 

S). 9.42 N 0H.T SO " d6 ' 6> : 4 (2H ' S> ' 6 ' 65 " 6 ' 90 (1H ' 7 02 " 7 03 0 H> m) ' 7 46 - 7 - 51 (2H ' m >' 7 91 < 1 H - 

14) 4-Hexyl-2-(5-hydroxybenzofuran-2-yl)thiazole 

IR (Nujol) : 3150, 2700, 1610, 1580, 1510 cnr' 

( »™ , ^ 2 6H2> ' 6 95 (1H ' S) * 7 -° 3 (1H ' d ' J=2 -6Hz). 7.27 (1H, s). 7.40 (1H. d. J=8.8Hz) 
MASS (m/z) : 301 (M*), 286, 272, 258, 244 ' 

1 5) 2-(5-Hydroxybenzofuran-2-yl)-4-pentylt hiazole 

IR (Nujol) : 3100, 2700. 1610, 1580, 1510 cnr' 

8 88 nTH^oi 8) '• °; 9 J 2\\ JS7 ° HZ) ' 1 - 30 " 1 - 42 < 4H ' m >' 1 - 68 - 1 - 81 < 2 H. m). 2.87 (2H.t, J-7.7Hz), 

( UA?oft?t. and 2 - 5HZ)> 696 (1H ' 3) ' 7 * 03 (1H ' d ' J=25Hz >' 734 < 1H ' 8 >' 740 OH. d. J-8.8HZ) 
MASS (m/z): 287 (^.272. 258, 244, 231, 160 ' 

16) 5-lsopropyl-2-(5-methoxybenzofuran-2-yf)thiazole 
IR (Neat) : 1610, 1580, 1510 cnr' 

9nH , R N H MR f fS' fl j J 40 < 6H « d ' J=6 - 8Hz >' 327 < 1 se P. J=6-8Hz), 3.85 (3H. s). 6.95 (1 H. dd. J=8.9Hz 
Example 28 

The following compounds were obtained by reacting the compounds, which were prepared according to 
a similar manner to that of Example 12. with hydrogen chloride. 9 

chlwWe t2 ~ [4 ~ (Adam ^^ hydro " 
45 mp : 115-122°C (dec.) 

IR (Nujol) : 3400. 2700, 1740. 1590 cm-' 

6 98 5 !, : Q 1 n 7 l 5 "^ 80 . (6H • m)> 1 - 98 " 2 - 2 (6H " m) ' 2 07 < 3H ' S >« 4 - 42 < 2H - s >- 5 -24 (2H. S). 
iW, d\ J=9.0Hz) 3 Z) * 6 (5H> m) * 7,41 (1H * S) ' 7 44 (1H ' S) ' 7 - 52 - 7 58 (1H ' m >' 7 62 

2) 5-{2-[2-[4-(2-Pyridyl)thiazol-2-yJ]benzofuran-5-yloxymethyl]phenylmethyl)-1 H-tetrazol hydrochloride 
mp : 135-136°C (dec.) 

IR (Nujol) : 3400. 2700. 2600. 1720, 1620, 1600, 1580, 1535, 1490 cnr' 

7 40l^?STS^,?J 4 ft ( f H> S) ' 5 27 (2H ' S) - 6 06 (1H) ' 7 05 (1H ' dd ' J=2 6Hz and 9 0H2 >- 7 - 25 " 

FAB-MASS (m/z) : 467 ((M+1)*) 
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Example 29 



The following compound was obtained according to a similar manner to that of Preparation 1. 

2-[5-(2-Formylphenoxymethyl)benzofuran-2-ylH-tert-butylthiazole 
IR (Neat) : 1690, 1600, 1500 cm-i 

NMR (CDCI 3 , 6) : 1.42 (9H f s), 5.28 (2H, s), 6.99 (1H, s), 7.01-7.23 (2H, m), 7.35 (1 H, d, J=0.8Hz), 7.42 
(1H, dd, J=8.5Hz and 1.7Hz), 7.55 (1H, ddd, J=8.5Hz f 7.3Hz and 1.8Hz), 7.58 (1H, d, J=8.5Hz), 7.69 (1H, dd, 
J=1.7Hz and 0.8Hz), 7.87 (1H, dd, J=7.7Hz and 1.8Hz), 10.56 (1H, s) 

MASS (m/z) : 391 (M+), 270 



Example 30 



The following compound was obtained according to a similar manner to that of Example 21. 

4-tert-Butyl-2-f5-(2-hydroxymethyl)phenoxymethylbenzofuran-2-yl]thiazole 
IR (Nujol) : 3300, 1610, 1590, 1490 cnr* 

NMR (CDCI3, 5) : 1.42 (9H, s), 4.77 (2H, s), 5.20 (2H, s), 6.96 (1H. t, J=6.6Hz), 6.99 (1H, s), 6.99 (1H, 
d, J=7.8Hz), 7.23-7.35 (2H. m), 7.35 (1H, d, J=0.7Hz), 7.40 (1H, dd, J=8.5Hz and 1.7Hz), 7.57 (1H, d, J=8.5Hz). 
7.67 (1 H, dd, J=1 .7Hz and 0.7Hz) 

MASS (m/z) : 393 (NT), 270 



Example 31 

A mixture of 4-hexyl-2-[5-(2-chloromethylphenylmethoxy)benzofuran-2-yl]thiazole (0.80 g), sodium cya- 
nide (0.16 g) and potassium bdide (0.13 g) in methanol (10 ml) was refluxed for 2 hours. After being cooled, 
the mixture was poured into brine, extracted with ethyl acetate, dried over magnesium sulfate and concentrated 
in reduced pressure. The resulting residue was subjected to column chromatography on silica gel and eluted 
with a mixture of ethyl acetate and chloroform (1:33). The fractions containing object compound were combined 
and concentrated under reduced pressure to give an oil of 4-hexyl-2-[5-(2-cyanomet hyl phenyl met hoxy)ben- 
zofuran-2-yl]thiazole (0.66 g). 

IR (Neat) : 3110, 2250, 1610. 1580 cnr 1 

NMR (CDCI3, 5) : 0.90 (3H, t, J=6.5Hz), 1.35 (6H, m), 1.77 (2H, m), 2.85 (2H, t, J=7.7Hz), 3.90 (2H, s), 
5.12 (2H, s), 6.96 (1H, s), 7.01 (1H, dd, J=8.9Hz and 2.6Hz), 7.17 (1H, dd, J=2.6Hz and 0.8Hz), 7.29 (1H, d, 
J=0.8Hz), 7.31-7.54 (5H,m) 

Mass (m/z) : 156, 129 



Example 32 

The following compounds were obtained according to a similar manner to that of Example 31 . 

1) 4-TrifIuoromethyl-2-[5-(2-cyan6mefhylphenylmethoxy)benz 

mp:113-115°C 

IR (Nujol) : 3150, 2250, 1610, 1590 cm-1 

NMR (CDCI3, 6) : 3.90 (2H, s), 5.13 (2H, s), 7.08 (1 H, dd, J=2.6Hz and 8.9Hz), 7.20 (1 H, d, J=2.6Hz), 
7.3-7.5 (6H, m), 7.80(1 H, s) 

MASS (m/z) : 414 (M**), 285, 228, 1 30 (base) 

2) 4-tert-Butyl-2-[5-(2-cyanomethyiphenylmethoxy)benzo[b]thiophen-2-yl]thiazole 

IR (Nujol) : 3050, 2240, 1590, 1520 cm- 1 

NMR (CDCI 3 , 8) : 1.40 (9H, s), 3.89 (2H. s), 5.14 (2H, s), 6.90 (1H, s). 7.07 (1H, dd, J=2.4Hz and 
8.7Hz), 7.33 (1H. d. J=2.4Hz). 7.68 (1H, s), 7.70 (1H, d, J=8.7Hz). 7.15-7.55 (4H, m) 
MASS (m/z) : 418 (M + , base), 391, 288, 260, 245, 130, 105 

3) 4-(2-Pyridyl)-2-[5-(2-cyanomethylphenylmethoxy)benzofuran-2-yl]thiazole 

mp:125-130°C 

IR (Nujol) : 3130, 2250, 1615, 1590, 1570 cm-1 

NMR (CDC! 3 , 6) : 3.91 (2H, s), 5.13 (2H, s), 7.05 (1 H, dd, J=2.6Hz and 9.0Hz), 7.20 (1H, d, J=2.6Hz), 
7.24-7.30 (1H, m), 7.40 (1H, s), 7.39-7.55 (5H, m), 7.82 (1H, dt, J=1.8Hz and 7.6Hz), 8.18 (1H, s), 8.26 
(1H, d, J=8,0Hz), 8.64-8.66 (1H, m) 

MASS (m/z) : 423 (M+), 308, 282, 254, 223 

4) 4-Neopentyl-2-[5-(2-cyanomethylphenylmethoxy)benzofuran-2-yl]thiazole 

mp : 83-85°C 
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IR (Neat) : 2250, 1617, 1590, 1195, 1015, 795, 745 cm-i 

^^SZ^T&iZ^Z^r" (2H - s *' 695 m * 701 (,H - * 

MASS (m/z) : 416, 389. 360. 286. 230. 130 (base) 

5) 4-tert-Butyl-2-[5-(2-cyanomethylphenylthiomethyl)ben 2 ofuran-2-yl]thia20le 
IR (Neat) : 2260. 1 590, 1500 crrr' 

MASSES; Wm%70 S) ' ^ S) ' <2H ' S) ' 6 98 <1H ' S)> 7 ' 16 * 47 (8H ' m) 

6) 4-tert-Buty|.2-[5-(2-cyanomethylphenoxymethyl)benzofuran-2-ynthia2ole 
IR (Neat) : 3140, 2250, 1600, 1500 crrr 1 

El.Vfe Ind 0 7Hz?' ( ' ™* 1 ™ Z) ' 7 ' 57 (1H ' * J=8 5Hz) ' 7 ' 70 < 1H ' dd - 

MASS (m/z) : 402 (M*), 270 

7) 4-Cydopropyl-245-(2-cyanomethylphenylmethoxy)benzofuran-2-yl]thiazole 
IR (Neat) : 3100. 2260, 1610. 1590, 1510 cnr' 

NMR (CDCI 3 , S) : 0.93-1.06 (4H, m). 2.08-2.22 (1H. m), 3.90 (2H. s), 5 11 (2H s) 6 89 MH s)7 01 

8) 4-tert-Butyl-2-(5-cyanomethylbenzofuran-2-yl)thiazole 

Ind o gHz? * J= °" 9HZ) ' 7 M <1H ' * J=8 5HZ) ' 7 60 (1Hl dd> J = 19H ^ 

MASS (m/z) : 296 (M*) 

9) 4-tert-Butyl-2-[5-(2-cyanomethylphenylmethoxy)benzofuran-2-yl]thiazole 
IR (Neat) : 3140. 2250. 1610. 1600 cm-i 

MASS (mfc) : 402 (M+), 375, 272 

MASS (m/z) : 473 (M+) 

11)4-Pentyl-2-I5-(2-cyanomethylphenylmethoxy)benzofuran-2-yl]thiazole 
IR (Neat) : 3110. 2250. 1610, 1580, 1500 cm-' 

<2H rt^ES** ^ J=7 ° HZ) ' 1 - 33 - 146 (4H ' m) ' 1 - 78 < 2H ' m >' 2 85 < 2H ' t J=7 -7Hz), 3.90 

7 2 2 H 9 * J=8 9H2 - 717 d«. and O^Hz). 

MASS (m/z) : 41 6 (M*), 401 , 387, 373 

Example 33 

45 d m f.!~n Mn Xt T * t^^ 2 ^ 2 **^^ (0.65 g) in tetrahy- 

tt l i ^ ''^'"i™^ W«* (O- 12 9) ^ added under cooling with ice bath. After being stirred 
SI T? ? ?! Ure> the reSU,tin9 miXtUre WaS poured into a mixture of ice ^d diluted aqueous 
su.fS an inLilJ 2" ^ **! "T ^ ° r9aniC WaS WaShed With brine - dried over magnesium 
tfr„H ,Th ?! Under redUC6d Pr6SSUre - The residue was sub j ected to co,u ™ chromatography on 
50 !5 ™1 h J T' th 3 m,XtUre ° f ethy ' aC6tate 3nd toluene < 1 :9 >" The fining object compound 

* COnC ! n ^ ,ed Undef redUC6d PreSSUre to »"« 4-tert-buty1-2-[5-(2-hydroxymethJ.phe- 
nylthiomethyl)benzofuran-2-yI]thiazole (0.45 g). y p 

IR (Nujo!) : 3400, 1 590, 1500 cnr' 
55 mass (m/z) : 409, 270 
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Example 34 

To a solution of 4-tert-butyl-2-(5-chloromethylben2ofijran-2-yi)thia2ole (0,68 g) and thbsalicylic add (0.72 
g) in N,N-dimethylformamide (5 ml), potassium carbonate (0.78 g) was added dropwise at 100°C. After being 
stirred for one hour, the reaction mixture was cooled, poured into a mixture of ice and diluted aqueous hydro- 
chloric acid and extracted with ethyl acetate. The organic layer was washed with aqueous sodium hydrogen 
carbonate solution to remove thiosalicylic acid, dried over magnesium sulfate and concentrated under reduced 
pressure. The residue was crystallized with ethyl acetate and filtered to give 4-tert-butyl-2-[5-(2- 
carboxyphenylthiomethyl)benzofuran-2-yl]thiazole (0.49 g). 

mp:205-207°C 

IR(Nujol): 1680, 1590cnr 1 

NMR (DMSO-d 6 , 8) : 1.36 (9H, s), 4.33 (2H, s), 7.21 (1H, ddd. J=7.4Hz, 5.4Hz and 2.9Hz), 7.45-7.55 
(2H, m), 7.48 (1H, s), 7.48 <1H, dd, J=8.5Hz and 1.5Hz), 7.52 <1H, s), 7.67 (1H, d, J=8.5Hz), 7.79 (1H, d, 
J=1.5Hz), 7.89 (1H, d, J=7.4Hz). 12.8-13.2 (1H. m) 

MASS (mfc) : 423 (N/P) 

Example 35 



Amixture of 4-tert-butyl-2-[5-(2-hydroxymethylphenylthiomethyl)benzofuran-2-yl]th (0.42 g), thionyl 
chloride (0.1 g) and N,N-dimethylformamide (3 drops) in chloroform (5 ml) was stirred for 3 hours at ambient 
temperature. The resulting mixture was poured into aqueous sodium hydrogen carbonate solution and extract- 
ed with chloroform. The extract was washed with brine, dried over magnesium sulfate and concentrated under 
reduced pressure to give 4-tert-butyl-2-[5-(2^hloromethylphenylthiomethyl)benzofuran-2-yl]thlazole (0.49 g). 
IR (Neat): 1590, 1500 cm-i 

NMR (CDCI 3 , 8) : 1.40 (9H, s), 4.20 (2H, s), 4.68 (2H, s), 6.97 (1H, s), 7.20-7.28 (3H, m), 7.25 (1H, s), 
7.32-7.41 (3H, m). 7.44 (1H, d, J=8.5Hz) 
MASS (m/z) : 427 (M+), 270 



Example 36 

The following compound was obtained according to a similar manner to that of Example 35. 

4-tert-Butyl-2-I5-(2-chloromethylphenoxymethyl)benzofuran-2-yI]thiazole 
IR (Neat) : 3140, 1600, 1590, 1490 cnr 1 

NMR (CDCI3, 8) : 1.42 (9H, s), 4.72 (2H. s). 5.23 (2H, s), 6.96 (1H, td, J=7.7Hz arid 1.0Hz), 6.98 (1H, 
dd, J=7.7Hz and 1.0Hz), 7.00 (1H, s), 7.30 (1H, td. J=7.7Hz and 1.7Hz), 7.39 (1H, dd, J=7.7Hz and 1.7Hz), 
7.43 (1H, d, J=0.7Hz), 7.45 (1H, dd, J=8.5Hz and 1.7Hz), 7.57 (1H, d, J=8.5Hz). 7.73 (1H, dd, J=1.7Hz and 
0.7Hz) 

MASS (m/z) : 411 (M+), 270 
Example 37 

To a solution of 2-ethoxycarbonylbenzyltriphenylphosphonium bromide (605 mg) and 4-tert-butyt-2-(5- 
formylbenzofuran-2-yl)thiazo!e (285 mg) in acetonitrile (5.00 ml). 1,8-diazabicyclo[5.4.0]undeo7-ene (0.317 
ml) was added. The resulting solution was heated under reflux for 1 0 hours. After concentration under reduced 
pressure, diisopropyl ether was added to the residue. The resulting insoluble material was removed by filtra- 
tion. After concentration of filtrate under reduced pressure, n-heptane was added to the residue. The resulting 
insoluble material removed again by filtration. After concentration of filtrate, the residue was subjected to col- 
umn chromatography on silica gel and eluted with a mixture of n-hexane and ethyl acetate. The fractions con- 
taining object compound were combined and concentrated under reduced pressure to give 4-tert-butyl-2-[5- 
{2-(2-ethoxycarbonylphenyl)ethenyl}benzofuran-2-yl]thiazole (280 mg) as a mixture of E and Z isomer as a 
viscous oil, which was used in the next step without further purification. 
IR (Nujol) : 1712, 1498, 1255, 1233, 1070 cnr 1 

NMR (DMSO-d 6 , 8) : 1.35-1.54 (12H, m), 4.31-4.47 (2H, m), 6.71-6.77 (1H), 7.04-7.36 (6H, m), 7.93- 
8.04 (1H.m) V ' 

MASS (m/z) : 431 (M + ), 358 
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Example 38 

To a solution of 4-tert-butyi-2-[5^2-(2^ 
methanol (20.0 ml), 1 0% palladium on carbon (140 mg) was added. The mixture was hydrogenated for 3 hours 
(3.0-2.3 atrn). The catalyst was removed by filtration and washed with methanol. The filtrate was evaporated 
under reduced pressure to give 4-tert-butyl-2-[5-{2^ 
(270 mg). 

mp : 75-77°C 

IR (Nujol) : 1680, 1270 cnr 1 

* Q7 ,<u MJ ? (DMS °- d * 5 > : 1-36-1.74 (12H. m), 2.96-3.04 (2H, m), 3.27-3.35 (2H, m), 4.37 (2H, q, J=7.1Hz), 
o.y# (in, s) 

MASS (m/z) : 433 (M+), 388 
Example 39 



To a solution of 4-tert-butyl-2-[M2-(2-ethoxyoarbonylphenyl)ethyl}ben 2 ofuran-2-yl]thiazole (170 mg) in 
methanol (5 ml), 1N aqueous sodium hydroxide (1.58 ml) was added. The resulting mixture was heated under 
reflux for 9 hours. After being cooled. 1 N hydrochloric acid was added. The resulting precipitates were collected 

~ 2 / J""?"' and Washed by water to 9 ive ^ tert -butyl-2-[5-{2-(2-carboxyphenyl)ethyl}benzofuran-2-yl]thiazole 
20 (oD.3 mg). 

mp : 147-148°C 

IR (Nujol) : 1685, 1295, 1267 cnr* 

mm ri T^iS^ 80 ^ 6) : 136 (9H> S) * 2 " 93 (2H ' m)> 3 26 < 2H ' m >' 7 ' 27 " 7 - 35 < 3H > m >' 7 *2-™* (5H, m) 7.83 
\1n, 0, J— 7.8Hz) 

2S MASS (m/z) : 405 (M*), 270 

Example 40 



J?"^? °! DL ^- ( ^ melno ^ benzo ^ ran - 2 -y , )^ r bonylamino-e-caprolactam (0.2 g) and phosphorus pen- 
tasulfide (0.2 g) in pyridin (2 ml) was stirred under reflux for 6.5 hours. After being cooled, the resulting mixture 
was poured into ice-water, and extracted with ethyl acetate. The organic layer was washed with brine, dried 
over magnesium sulfate and concentrated under reduced pressure to give crude crystal, which was collected 
by fdtrahon and washed with ethanol to give 2-(5-methoxyben Z ofuran-2-yl)-4,5.6,7-tetrahydro-8H-thiazo- 
lo[5,4-b]azepine (0.09 g). 
35 mp : 121-125°C 

IR (Nujol) : 3250, 1620, 1590, 1520, 1480 cm-' 
mu ^To^S' 3 ' ? : 1 - 69 " 1 - 74 < 2H - m >- 1-79-1.84 (2H. m), 2.95-3.00 (2H, m). 3.11-3.16 (2H, m). 3.9-4.1 
( ' S) ' 9 <1H ' dd " J=2 6HZ and 9 0H2) ' 7 ' 01 < 1H ' d ' J=2.6Hz). 7.05 (1H. s). 7.38 (1H. d. 
40 MASS (m/z) : 300 (M*), 225. 160. 128 

Example 41 



To a cooled solution of 2-(5-methoxybenzofuran-2-yl)4.5.6.7-tetrahydro-8H-thia2olo[5.4-b]azepine (1.3 g) 
and pyndme (0.65 ml) in N.N-dimethylformamide (20 ml), a solution of acetyl chloride (0.41 g) in dichlorome- 
thane (2 ml) was added dropwise below 10°C. After being stirred for 2 hours, the resulting mixture was poured 
into bnne and extracted with ethyl acetate. The organic layer was washed with brine, dried over magnesium 
sulfate and concentrated under reduced pressure to give a syrup, which was crystallized from ethanol and col- 
50 (1 07 g7 " t0 9iVe ^ aretyl " 2 - (5 - metho ^ ben20 ^ ran - 2 -y | ) 1 ' 5 ' 6 ' 7 - te ^ahydro-8H-thiazolo[5.4-b]azepine 
mp : 147-149°C 

IR (Nujol) : 1 660, 1 620, 1 590. 1 540 crrr 1 
<* / S^}' * } L 1 - 64 " 2 0 (4H> m) ' 2 08 < s > and 229 ( S )( 3H ). 2 -89-2.97 (2H, m). 3.6-3.7 (m) and 3.85- 

55 7 2 ? ( }y ^ u?'f 97 (dd) 3nd 701 (dd)(1Ht J=2 - 6Hz and 90Hz >' 719 < d > and 7 - 2 3 W(1 H. J=2.bHz). 
5« 7.36 (s) and 7.46 (s)(1H), 7.55(d) and 7.59 (d)(1H, J=2.6Hz) 

MASS (m/z) : 342. 300. 191 
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Example 42 



A mixture of M2-[2-(8-acetyl-4 > 5,6J-tetrahydro-8H-thia2do[5Ab]azepin-2-yl)benzofuran-5-yloxyrne- 
thyl]phenylmethyl}-1H-tetrazole (65 mg) and 2N aqueous sodium hydroxide (0.65 ml) in ethanol (6 ml) was 
5 stirred under reflux for4 hours. After being cooled, the resulting mixture was concentrated under reduced pres- 
sure to give residue. Water was added to the residue and adjusted to pH 3 with diluted aqueous hydrochloric 
acid. The appeared precipitates were collected by filtration and washed with water to give 5-{2-[2-(4.5.6,7-tet- 

rahydro-8H-thiazolo{5.4-b]azepin-2-yl)ben2ofuran-5-yloxymethyl]phenylmethyl]1H-tetra20le (35 mq) 
mp:110-118°C 

10 |R (Nujol) : 3300, 1610, 1545 cnH 

NMR (0MSO-d 6 , 5) : 1.61-1.71 <4H. m), 2.8-2.9 (2H. m), 3.0-3.1 (2H, m), 4.40 (2H, s). 5.22 (2H, s). 6.50 
(1H, s), 6.89 (1H, dd, J=2.6Hz and 9.0Hz), 7.10 (1H, s). 7.22-7.52 (6H, m) 
FAB-MASS (m/z) : 459 (M*), 309, 286 

13 Example 43 

A solution of methylmagnesium bromide in tetrahydrofuran (1 N. 15 ml) was added to diethyl malonate (7 33 
g) at 0°C for 10 minutes. The mixture was stirred for 2 hours at ambient temperature. To the mixture, 4-tert- 
butyl-2-(5-chloromethylbenzofuran-2-yl)thiazole (3.50 g) was added and stirred for 23 hours at 45°C. The re- 
20 suiting mixture was concentrated under reduced pressure and added to the solution of 4N hydrogen chloride 
in ethyl acetate. The resulting precipitates were collected by filtration and washed with n-hexane and diiso- 
propyl ether to give the salt The salt was added to the aqueous sodium hydrogen carbonate solution and ex- 
tracted with ethyl acetate. The extract was washed with brine, dried overmagnesium sulfate and concentrated 
under reduced pressure to give 4-tert-butyl-2-[5-(2,2-diethoxycarbonylethyl)benzofuran-2-yl]thiazole (5.80 g). 
25 IR (Neat): 3140. 1740, 1590, 1500 cm-' 

NMR (CDCI 3 . 5) : 1.20 (6H, t. J=7.1Hz), 1.41 (9H. s), 3.31 (2H, d, J=7.8Hz), 3.68 (1H, t, J=7.8Hz), 4.16 
(4H^q, J=7.1Hz), 6.97 (1H, s). 7.18 (1H, dd. J=8.6Hz and 1.7Hz), 7.27 (1H, s), 7.44 (1H. d, J=1.7Hz). 7.45(1H, 
d, J— 8.6Hz) 

MASS (m/z) : 429 (M+) 

Example 44 

The following compound was obtained according to a similar manner to that of Example 43. 

4-tert-Butyl-2-[5-{2-(2,2-diethoxycarbonylethyl)phenylmethoxy}benzofuran-2-yl]thiazole 
35 |R (Neat) : 3140, 3100, 1730, 1610, 1590, 1500 cm-i 

NMR (CDCI 3 , 5) : 1.17 (6H, t, J=7.1Hz), 1.41 (9H, s), 3.35 (2H, d, J=7.6Hz), 3.83 (1H, t, J=7.6Hz), 4 13 
(4H, q, J=7.1Hz), 5.14 (2H, s), 6.97 (1H, s), 7.02 (1H, dd, J=8.9Hz and 2.6Hz), 7.18 (1H, d, J=2.6Hz), 7 23- 
7.28 (4H,m), 7.42-7.46 (1H,m), 7.44 (1H,d,J=8.9Hz) 
MASS (m/z) : 535 (M*) f 273, 263, 258 



Example 45 



A mixture of 4-tert-butyl-2-[5-{2-(2,2-dica^ (1 . 30 g ) in 

xylene (20 ml) was refluxed with stirring for 7 hours. After being cooled, the mixture was subjected to column 
chromatography on silica gel (45 g) and eluted with a mixture of methanol and chloroform. The fractions con- 
taming object compound were combined and concentrated under reduced pressure. The residue was recrys- 
taihzed from a mixture of diethyl ether and petroleum ether to give 4-tert-butyl-2-[5-{2-(2-carboxyethy!)phe- 
nylmethoxy}benzofuran-2-yl]thiazole (0.86 g). 
mp:134-137°C 
so |R (Nujol) : 2650. 1 700, 1 660, 1 620, 1 590 cm-i 

™ (CDCl3 ' 6) : 140 (9H ' S) ' 2 75 (2H ' J=7 6H ^ 3.06 (1H. t, J=7.6Hz), 5.10 (2H, s), 6.96 (1H, s), 

.-fil l 1 J=9,0HZ 2 - 5Hz) ' 7 - 15 (1K d ' J=2 - 5H2 )* 7.20-7.36 (4H, m), 7.40-7.46 (1H, m), 7.43 (1H, d, 
J-*9.0Hz) 

MASS (m/z) : 435 (M + ), 273, 258 



Example 46 

A mixture of 4-tert-butyl-2-(5-formylbenzofuran-2-yl)thiazole (4.46 g), hydroxylamine hydrochloride (3.96 
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g) and sodium acetate anhydrous (5.0 g) in acetic acid (40 ml) was stirred at ambient temperature for 3 hours. 
Subsequently, acetic anhydride (13 ml) was added to the mixture. After being stirred for 30 minutes at the 
same temperature, the reaction mixture was stirred at 120»C for 2 hours. After being cooled, the mixture was 
poured into water, followed by collecting by filtration. The precipitates were washed with water and air-dried 
5 at ambient temperature. The crude products were washed with petroleum ether to give 4-tert-buty1-2-(5- 
cyanobenzofuran-2-yl)thiazole (4.44 g). 

IR (Nujol) : 3140, 3100. 2240, 1610. 1590. 1500 cm- 1 

t o 7 ,<u M l {C ??Z 6) : 1 - 42(9H ' S)> 7 06 (1H ' S)l 7 39 (1H ' s >' 7 62 < 1H - d - J-1-2H2), 7.62 (1H, d. J=2.2Hz). 
7.97 (1H. dd, J=2.2Hz and 1.2Hz) 

id MASS (m/z) : 282 (M*), 267 

Example 47 

A mixture of 4-tert-butyl-2-[5-(2,2-diethoxycarbonylethyl)benzofuran-2-yl]thiazole (3.99 g) and cone, hy- 
15 drochloric acid (20 ml) was stirred under reflux for 6 hours. After being cooled, the resulting mixture was ex- 
traded with ethyl acetate. The extract was allowed to stand until there were no further precipitates separated 
out. The precipitates were collected by filtration and washed with ethyl acetate to give 4-tert-butyl-2-[5-(2 2- 
dicarboxyethyl)benzofuran-2-yl]thiazole (0.96 g). 
mp : >320°C 

20 |R (Nujol) : 3450. 3140. 2700. 1690. 1580, 1500 cm-' 

NMR (DMSO-de. 6) : 1.35 (9H. s), 3.01 (1H. t. J=4.9Hz). 3.25 (2H. d. J=4.9Hz). 7.21 (1H. dd. J=8.5Hz 
and 1.8Hz), 7.45 (1H, s), 7.44-7.48 (2H. m). 7.51 (1H, d, J=8.5Hz) 
MASS (m/z) : 372 (MM), 369, 354. 329. 314. 254 
The filtrate was concentrated under reduced pressure, dissolved partly in diethyl ether and filtrated To 
the filtrate, petroleum ether was added and the resulting precipitates were collected by filtration and washed 
with petroleum ether to give 4-tert-butyl-2-(5-(2-carboxyethyl)benzofuran-2-yl]thiazole (1.11 g) 
mp:157-160°C ' 
IR (Nujol) : 2700, 1710, 1590, 1500 cm-' 

NMR (CDCI 3 . 5) : 1.41 (9H, s). 2.74 (2H. t, J=7.6Hz). 3.00 (2H, t. J=7.6Hz), 6.97 (1H. s). 7.18 (1H, dd, 

J=8.5Hz and 1.8Hz), 7.28 (1H. 3). 7.44 (1H, d. J=1.8Hz). 7.46 (1H. d. J=8.5Hz) 
MASS (m/z) : 329 (M*), 314, 254 

Example 48 



25 



30 



35 A m | xt"raof4-tert-butyl-2-[5-(2-chloromethylphenylmethoxy)benzofuran-2-yl]thiazole(1.56g).sodiumio- 
d.de (0.50 g) and sodium carbonate (0.83 g) in dimethylsulfoxide (15 ml) was stirred at 100°C for 10 hours 
After being cooled, the resulting mixture was poured into ice-water and extracted with ethyl acetate. The or- 
ganic layer was washed with brine, dried over magnesium sulfate and concentrated under reduced pressure 
The residue was subjected to column chromatography on silica gel and eluted with a mixture of ethyl acetate 

40 and toluene (1 20). The fractions containing object compound were combined and concentrates under reduced 
pressure to give 4-tert-butyl-2-[5-(2-formylphenylmethoxy)benzofuran-2-yl]thiazole (0 75 g) 
IR (Nujol) : 1700, 1620, 1600, 1590. 1500 enr' 

NMR (CDCI3. S) : 1.41 (9H. s). 5.56 (2H. s), 6.97 (1H. s), 7.06 (1H, dd. J=8.9Hz and 2.6Hz). 7.17 (1H 
brd. J=2.6Hz). 7.27 (1H. br s). 7.46 (1H. d. J=8.9Hz), 7.54 (1H. t. J=7.5Hz), 7.66 (1H. td. J=7.5Hz and 1.6Hz) 
45 7.84 (1H.d.J=7.5Hz). 7.91 (1H.dd.J=7.5Hz and 1.5Hz). 10.23 (1H.s) ' 
MASS (m/z) : 391 (M + ), 273, 258 

Example 49 

A mixture of 4-tert-butyl-2-[5-(2-formylphenylmethoxy)benzofuran-2-yl]thiazole (0.61 g), methyl methyl- 
sulf inylmethyl sulfide (0.46 g) and triton B (phase transfer) (0.7 g) in telrahydrofuran (3 ml) was stirred under 
reflux for 5 hours. After being cooled, the resulting mixture was poured into ice-water and extracted with ethyl 
acetate. The organic layer was washed with diluted aqueous hydrochloric acid and brine, dried over magnesium 
sulfate and concentrated under reduced pressure to give a syrup. The syrup was subjected to column chro- 
matography on silica gel and eluted with a mixture of ethyl acetate and chloroform (1:5). The fractions con- 
taining object compound were combined and concentrated in reduced pressure to give a syrup of 4-tert-butyl- 

2-[5-{2-(2-methylsulfinyl-2-methylthioethenyl)phenylmethoxy}benzofuran-2-yl]thiazole (0 25 a) 
IR (Neat): 3100. 1610, 1590. 1500 cm-' 
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* ft ™ MI ? (CDCl3,S): 141 ( 9H « s ). 2 39 (3H.s), 2.73 (3H,s), 5.11 (1H. d. J=16.6Hz), 5.16 (1H, d, J=16.6Hz), 

f.'i 2. - 9 (1H> dd ' J=8,9H2 3nd 2 - 6Hz)> 713 (1H> bfd ' J=2 - 5Hz >- 7.25-7.45 (4H, m). 7.58 (1H, m). 7.77 

(1 H, dd, J=5.5Hz and 3.6Hz), 7.92 (1 H. s) 

MASS (m/z) : 497 (M*), 434, 273, 258 

5 

Example 50 

A mixture of 4-tert-butyl-2-[5-{2-(2-methylsulfinyl-2-methylthioetheny1)pheny)methoxy}benzofuran-2- 
yl]thiazole (0.25 g) and 35% aqueous hydrochloric acid (1 ml) in 1 ,2-dimethoxyethane (3 ml) was stirred at 

10 90°C for 3 hours. After being cooled, the resulting mixture was concentrated under reduced pressure, poured 
into water and extracted with ethyl acetate. The organic layer was washed with brine, dried over magnesium 
sulfate and concentrated under reduced pressure to give a syrup. The syrup was subjected to column chro- 
matography on silica gel and eluted with a mixture of methanol and chloroform. The fractions containing object 
compound were combined and concentrated in reduced pressure to give 4-tert-butyl-2-{5-(2-carboxyme- 

15 thylphenylmethoxy)benzofuran-2-yl]thiazole(0.10g). 

The obtained compound was reacted with hydrogen chloride to give the corresponding salt The spectrum 
date of this compound coincided with those of the compound obtained in Example 51. 



20 



55 



Example 51 



A mixture of 4-tert-butyl-2-[5-(2-cyanomethylphenylmethoxy)benzofuran-2-yl]thiazole (0.5 g) and 40% 
aqueous potassium hydroxide (10 ml) in diet hylene glycol monomethyl ether (10 ml) was heated at 110-120°C 
for 1.5 hours. After being cooled, the resulting solution was poured into Ice-water, acidified with diluted aqueous 
hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with brine, dried over mag- 

25 nesium sulfate and concentrated under reduced pressure to give crude residue. The residue was subjected to 
column chromatography on silica gel and eluted with a mixture of n-hexane and ethyl acetate (4:1). The frac- 
tions containing object compound were combined and concentrated to give an oil. The oil was dissolved in aqu- 
eous sodium hydrogen carbonate and washed with ethyl acetate. The ethyl acetate layer was concentrated 
under reduced pressure to give an oil, which was dissolved in aqueous sodium hydroxide and adjusted to pH 

30 1 with diluted aqueous hydrochloric acid. The resulting precipitates were collected by filtration and washed 

with water to give 4-tert-butyl-2-[5-(2-carboxymethylphenylmethoxy)benzofuran-2-yl]thiazole hydrochloride 
(5.00 g). 

IR (Nujol) : 3400-3200, 31 00, 2600, 1720. 1590 cnr 1 

NMR (DMSO-d 6 , 8) : 1.36 (9H. s). 3.2-3.4 (2H. m). 3.73 (2H. s). 5.16 (2H. s). 7.06 (1H. dd. J=2.6Hz and 
35 9.0Hz). 7.32 (1H. s), 7.43 (1H. s). 7.60 (1H. d. J=9.0Hz). 7.3-7.6 (5H, m) 
MASS (m/z) : 421 (M + -HCI), 273, 258 (base), 231 

Example 52 

to A mixture of 4-chloromethyt-2-(5-hydroxybenzofuran-2-yl)thiazole (1.38 g), potassium iodide (0.58 g) and 

tert-butylamine (6 ml) in N.N-dimethylformamide (6 ml) was stirred overnight at ambient temperature, poured 
into bnne and extracted with ethyl acetate. The extract was washed with water and brine. The solution was 
dned over magnesium sulfate and concentrated under reduced pressure. The resulting precipitate were wash- 
ed with ethyl acetate to give 4-(tert-butylaminomethyl>2-(5-hydroxybenzofuran-2-yl)thiazole (1.18 o) 
<s IR (Nujol): 3140. 1640. 1570. 1520 cm-1 

NMR (CDCI 3 . 8) : 1.33 (9H. s). 3.95 (2H. s), 6.70 (1H. dd. J=8.8Hz and 2.5Hz). 6.78 (1 H. dd. J=2.5Hz 
and 0.8Hz). 6.91 (1H, d. J=0.8Hz). 7.14 (1H. s), 7.21 (1H. d. J=8.8Hz) 
MASS (m/z) : 302 (W) 

so Example 53 

A mixture of 4-(tert-butylaminomethyl)-2-(5-hydroxybenzofuran-2-yl)thiazole (0.82 g) and acetic anhydr- 
ide (0.75 g) in ethyl acetate (1 0 ml) was stirred under reflux for 4 hours. After being cooled, the resulting mixture 
was concentrated under reduced pressure. A solution of the resulting mixture in methanol (3 ml) and cone, 
ammonia water 11 ml) was stirred for 2 hours at ambient temperature, poured into brine, extracted with ethyl 
acetate, dried over magnesium sulfate and concentrated under reduced pressure to give 4-(N-acetyl-tert-bu- 
tylaminomethyl)-2-(5-hydroxybenzofuran-2-yl)thiazole (0.93 g). 
IR (Nujol) : 3250, 1590, 1510 cm-i 
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NMR (DMSO-d 6 , 5) : 1.40 (9H f s), 2.-11 (3H, s). 4.71 (2H, s), 6.85 (1H, dd, J=8.9Hz and 2.5Hz), 7.02 
(1H, dd, J=2.5Hz and 0.7Hz), 7.39 (1H, d, J=0.7Hz), 7.48 (1H. d, J=8.9Hz), 7.61 (1H, s), 9.39 <1H, s) 



Claims 



1. A compound of the formula : 




wherein 

R 1 Is lower alky! optionally substituted with halogen, lower alkylamino or lower alkyl(acyl)amino; 
cydo(lower)alkyl; tricycloalky!; aryl optionally substituted with lower alkoxy; or a heterocyclic group; 
R 2 is hydrogen or halogen, or 

R 1 and R 2 are taken together with the adjacent atoms to form cycloalken ring or an N-containing 
heterocyclic group optionally substituted with acyl, 

R 3 is hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy, 

R 4 is hydrogen; acyl; cyano; aryl optionally substituted with hydroxy(lower)a!kyl, halo(lower)alkyl, 
cyano(lower)alkyl, heterocyclic(lower)alkyl or acyl; or lower alky! which may be substituted with substitu- 
ent(s) selected from the group consisting of halogen, cyano, hydroxy, lower alkylsulfonyloxy, arylsulfony-" 
loxy, acyl, acyl(lower)alkylthio and aryl optionally substituted with halo(lower)alkyl f cyano(lower)alkyl, het- 
erocyclic(lower)alkyl, cyano, acyl, acyl(lower)alkyl, a heterocyclic group or (lower alkylsulf inyl)(lower al- 
kyithio)loweralkenyl; 

A is lower alkylene, lower alkenyiene or a single bond, 

X is a single bond, O or S, and 

Y is O or S, 

provided that A is lower alkylene or lower alkenyiene, or 

X is O or S when Ri is lower alkyl or aryl and R2 is hydorgen, 
and pharmaceutical^ acceptable salts thereof. 

2. A compound according to claim 1, 
wherein 

R 1 is lower alkyl or aryl, 
R 2 is hydrogen, 

R 4 is hydrogen; acyl; or lower alkyl which may be substituted with substituent(s) selected from the 
group consisting of halogen, hydroxy, lower alkylsulfonyloxy, arylsulfonyloxy, acyl, acyl(lower)alkylthto 
and aryl optionally substituted with halo(lower)alkyl, cyano(!ower)alkyl, heterocyclic(lower)aIkyl, cyano, 
acyl, acyl(lower)alkyI or a heterocyclic group, 

A is a single bond, 

X is a single bond or O, and 

Y is O. 

3. A compound according to claim 2, 
wherein 

R 4 is hydrogen; acyl; or lower alkyl which may be substituted with substituent(s) selected from the 
group consisting of halogen, hydroxy, lower alkylsulfonyloxy, arylsulfonyloxy, acyl, acyl(lower)alkylthio 
and aryl optionally substituted with halo(iower)aikyl, cyano(iower)alkyl, heterocyclic(lower)alkyl, cyano, 
acyl or a heterocyclic group. 

4. A compound according to claim 2, 
wherein 

R 4 is lower alkyl which is substituted with aryl substituted with tetrazolyl (lower) alkyl, 
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acyI(Iower)alkyl ortetrazolyl, and 
XisO. 

5. A compound of claim 4, which is 

5{2-[2-(4-tert-buty1thiazol-2-yl)benz its t^y^te or 

dium salt thereof. 

6. A process for preparing a compound of the formula : 



so- 



lo 



15 




(I) 



A-X-R 



20 



25 



30 



35 



wherein 

Ri is lower alkyl optionally substituted with halogen, lower alkylamino or lower alkyl(acyl)amino; 
cyclo(lower)alkyl; aricycloalkyl; aryl optionally substituted with lower alkoxy; or a heterocyclic group; 
R 2 is hydrogen or halogen, or 

R1 and R* are taken together with the adjacent atoms to form cycloalken ring or an N-containing 
heterocyclic group optionally substituted with acyl, 

R 3 is hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy, 

,R 4 is hydrogen; acyl; cyano; aryl optionally substituted with hydroxy(lower)alkyi, halo(lower)alkyl 
cyano(lower)alkyl, heterocyclic(lower)alkyl or acyl; or lower alkyl which may be substituted with substrtu- 
ent(s) selected from the group consisting of halogen, cyano. hydroxy, lower alkylsulfonyloxy. arylsulfony- 
loxy, acyl, acyl(lower)alkylthio and aryl optionally substituted with halo(Iower)aikyl. cyano(lower)alkyl. het- 
erocychc(lower)alkyl, cyano, acyl. acyl(lower)alkyl, a heterocyclic group or (lower alkylsulfinyl)(lower al- 
kylthio)lower alkenyl; 

A is lower alkylene, lower alkenylene or a single bond, 

X is a single bond, O or S, and 

Y is O or S, 

provided that A is lower alkylene or lower alkenylene, or 

X is O or S when R 1 is lower alkyl or aryl and R2 is hydorgen, 
or pharmaceutical^ acceptable salts thereof, which comprises 
1) subjecting a compound of the formula : 



40 



45 




(ID 



A-X-R 



50 



or its salt to cyclization reaction 

to provide a compound of the formula ; 
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or its salt, In the above formulas, 

R\ R 2 , R 3 , R 4 , A, X and Y are each as defined above, or 
2) subjecting a compound of the formula : 




(la) 



or its salt to dealkylation reaction 

to provide a compound of the formula : 




(lb) 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , A and Y are each as defined above, 

RZ is lower alkyl which may be substituted with substituent(s)selected from the group consisting 
of halogen, hydroxy, lower aikylsulfonyloxy, arylsulfonyloxy, acyl, acyl(lower)alkylthio and aryl option- 
ally substituted with halo(Iower)alkyl, cyano(lower)alkyt, heterocyclic(lower)a!kyl, cyano. acyl, 
acy!(lower)alky| f a heterocyclic group or (lower alkyisulf inyl)(lower alkylthio)lower alkenyl, and 

X a is O or S, or 
3) reacting a compound of the formula : 




(lb) 



or its salt with a compound of the formula : 

Ri-Zi (III) 

to provide a compound of the formula : 
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(la) 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , RJ, A, X and Y are each as defined above, and 

Z 1 is acid residue, or 
4) reacting a compound of the formula : 




(Ic) 



or its salt with a cyanide compound 
to provide a compound of the formula : 




(Id) 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , A, X and Y are each as defined above, 

R2 is aryl substituted with halo(lower)alkyl, or lower alkyl substituted with halogen or aryl which 
is substituted with halogen or hal6(lower)alkyl, and 

R£ is aryl substituted with cyano(lower)alkyl, or lower alky! substituted with cyano or aryl which 
is substituted with cyano or cyano(lower)a!kyl, or 
5) reacting a compound of the formula : 




(Ie) 



or its salt with an azide compound 

to provide a compound of the formula : 
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10 



15 




(If) 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , A, X and Y are each as defined above, 

R3 is aryl substituted with cyano(lower)alkyl, or lower alkyl substituted with aryl which is substi- 
tuted with cyano or cyano(lower)alkyl, and 

RJ is aryl substituted with tetrazolyl(lower)alkyl. or lower alkyl substituted with aryl which is sub^ 
stituted with tetrazolyl or tetrazolyl(lower)alkyl, or 
6) subjecting a compound of the formula : 



20 



25 




a-x-r! 



(ig) 



30 



or its salt to deesterif ication reaction 
to provide a compound of the formula 



35 




a-x-r: 



(Ih) 



40 



45 



50 



55 



or its salt, in the above formulas, 

R\ R 2 , R 3 , A, X and Y are each as defined above, 

Rl is lower alkyl substituted with esterif ied carboxy, esterif ied carboxy(lower)alkylthio and lower 
alMcarbamoyl(lower)alkylthio, esterified carboxy(lower)alkylthio or aryl which is substituted with es- 
terif ied carboxy or esterified carboxy(lower)alkyl, and 

RJ is lower alkyl substituted with carboxy, carboxy lower alkylthio and lower aikylcarbamoyI(low- 
er)alkylthio, carboxy(lower)alkylthio or aryl which is substituted with carboxy or carboxy(lower)alkyl f 

7) reacting a compound of the formula : 




(li) 
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or its reactive derivative at the carboxy group or a salt thereof with an amine 
to provide a compound of the formula : 



10 




<Ij) 



A-X-R, 



15 



20 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 ( A, X and Y are each as defined above, 

Ri is lower alkyl substituted with carboxy or aryl which is substituted wit h carboxy or carboxy(low- 
er)aikyl, and 

R? is lower alkyl substituted with carbamoyl which may be substituted with lower alkyl, arylsul- 
fonyl or a heterocyclic group or aryl substituted with carbamoyl or carbamoyl(lower)alkyl, each carba- 
moyl of which may be substituted with°lower alkyl. arylsulfonyl or a heterocyclic group, or 
8) reacting a compound of the formula : 



25 



30 




A-X-R ; 



(Ik) 



35 



40 



or its salt with acy1(lower)alkylthiol 
to provide a compound of the formula ; 




a-x-r,; 



45 



50 



55 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , A, X and Y are each as defined above, 

Rj is formyl or lower alkyl substituted with formyi, and 

Ri is lower alkyl substituted with bis-acy1(lower)a!kylthio, or 

9) reacting a compound of the formula : 



i 7V — V_T->** 



(Im) 



a-x-r: 
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or its salt with a reducing agent 

to provide a compound of the formula : 



10 



15 



20 



25 



30 




N 




(In) 



A-X-R* 



or its salt, in the above formulas, 

R 1 . R 2 , R 3 , A, X and Y are each as defined above, 

R? is lower alkanoyl; lower alkyl substituted with carboxy, esterif ied carboxy or lower alkanoyl- 
or aryl substituted with carboxy, esterif ied carboxy or lower alkanoyl; and 

Rn. is lower alkyl substituted with hydroxy, or aryl substituted with hydroxy(lower)alkyl f 
1 0) reacting a compound of the formula : 



or 




or its salt with a halogenating agent 

or a sulfonylating agent 

to provide a compound of the formula : 



(In) 



35 



40 



45 




(Io) 



or its salt, in the above formulas, 

R 1 f R 2 , R 3 , RJ, A, X and Y are each as defined above, and 

K is lower alkyl substituted with halogen, lower alkylsulfonyloxy or arylsulfonyloxy, or aryl sub- 
stituted with halo(lower)alkyl, or 
11) reacting a compound of the formula : 



50 



55 




(Io) 



a-x-r: 



or its salt with a mixture of lower alky) substituted with esterif ied carboxy and a base to provide a 
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pound of the formula : 




(IP) 



or its salt, in the above formulas, 

R\ R 2 , R\ FC A, X and Y are each as defined above, and 

R 4 . is lower alky! substituted with esterif led carboxy, or aryl substituted with esterified 
boxy(Iower)alkyl, or 

12) reacting a compound of the formula : 




(IV) 



or its salt with a compound of the formula : 
O 

1 ' 2 
R -CCH-Z 

l 2 
R 

or its salt to provide a compound of the formula : 




(Iq) 



A-X-R* 

or its salt, in the above formulas, 

R\ R 2 , R 3 , R 4 , A, X and Y are each as defined above, and 

Z 2 is acid residue.or 
13) reacting a compound of the formula : 
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A-X-R 



(IV) 



10 



or its salt with a compound of the formula : 



15 



2 u 3 
R -CCH-Z J 



(Vb) 



20 



25 



or its salt to provide a compound of the formula : 




A-X-R^ 



(Ir) 



30 



or its salt, in the above formulas, 

R 1 , R 2 , R3, R4, A, X and Y are each as defined above, and 

Z 3 is acid residue, or 
14) reacting a compound of the formula : 



35 



40 




A-X-R^ 



(Via) 



or its salt with a compound of the formula : 



45 



H 2 NC-R J 



(Vila) 



50 



or its salt to provide a compound of the formula : 



55 




A-X-R4 



(Is) 
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or its salt, in the above formulas, 

R 1 , R 2 , R 3 , R 4 , A, X and Y are each as defined above, 

Z 4 is acid residue, or 
15) reacting a compound of the formula : 



10 




A-X-R 



(VIb) 



15 



20 



or its salt with a compound of the formula ; 



S 
II 



H 2 NC-R" 



to provide a compound of the formula ; 



(Vllb) 



25 



30 




A-X-R 



(It) 



35 



or its salt, in the above formulas, 

R 1 , R 2 , R3, R4 A, X and Y are each as defined above, 

Z 5 is acid residue, or 
16) reacting a compound of the formula : 



40 




(Villa) 



45 



or its salt with a compound of the formula ; 



50 



S 

H 2 NC-R J 



(Vila) 



or its salt to provide a compound of the formula : 



55 
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10 




15 



A-X-R 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , R 4 , A, X and Y are each as defined above, 

Z 6 is acid residue, or 
17) reacting a compound of the formula : 



(Iu) 



20 



1 

R -C-CH- 




A-X-R 



(VUIb) 



25 



30 



or its salt with a compound of the formula ; 



S 

J 



H 2 NC-R' 



to provide a compound of the formula : 



(Vllb) 



35 



40 




A-X-R 



(IV) 



45 



or its salt in the above formulas, 

R 1 . R 2 . R 3 . R 4 , A, X and Y are each as defined above, 

27 is acid residue, or 
18) reacting a compound of the formula : 



50 



55 




(Iw) 



or its salt with a compound of the formula : 
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(IX) 



or its saJt to provide a compound of the formula : 



10 



15 



20 




or its salt, in the above formulas, 

R\ R 2 , R 3 , X a and Y are each as defined above, 

A a is lower alkylene, 

Z 8 is acid residue, and 

Rj is aryf optionaJly substituted with acyl, or 
19) reacting a compound of the formula : 



(IX) 



25 



30 



35 



40 




A-CHO 



or its salt with a compound of the formula : 

B-CH2-RJ 

to provide a compound of the formula : 




(X) 



A-CH=CH-R 



(iy) 



(iz) 



45 



50 



55 



or its salt in the above formulas, 

R 1 , R 2 R 3 , A and Y are each as defined above, 

Rj is aryl optionally substituted with esterif ied carboxy, and 

B is carboxy, esterif ied carboxy, di-esterified phosphono or substituted phosphonium salt, or 
20) subjecting a compound of the formula : 




(Iz) 



A-CH=CH-R 
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or its salt to catalytic reduction 

to provide a compound of the formula : 



10 



15 




A-CH 2 CH 2 -R- 

or its salt, in the above formulas, 

R\ R 2 , R 3 , F£ A and Y are each as defined above, or 
21) subjecting a compound of the formula : 



(1-1) 



20 



R 2 -C 
I) 
O 



•CHNHC - 




A-X-R 



(XI) 



25 



or its salt to cyclization reaction in the presence of a sulfurizing agent to provide a compound of the 
formula : 



30 



35 



40 



45 



1 -Ft — 5* R 

A-X-R' 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , R 4 , A, X and Y are each as defined above, or 
22) reacting a compound of the formula : 




A-X-R 



(Iq) 



(1-2) 



50 



or its salt with an acylating agent 

to provide a compound of the formula : 
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(1-3) 



A-X-R 



10 



15 



or its salt in the above formulas, 

R 3 , R 4 , A, X and Y are each as defined above, 

Rl and Rl are taken together with adjacent atoms to form an N-containing heterocyclic group, 

and 

Rl and Rj are taken together with adjacent atom to form an N-containing heterocyclic group, N- 
atom of which is substituted with acyl, or 
23) reacting a compound of the formula : 



20 



25 




A-X-R 



(1-4) 



30 



35 



or its salt with an acylating agent 

to provide a compound of the formula : 




A-X-R 



(1-5) 



40 



45 



50 



or its salt, in the above formulas, 

R 2 , R 3 , R 4 , A, X and Y are each as defined above, 

Rl is lower alky! substituted with mono(lower alkyi)amino, and 

Rd is lower atkyl substituted with lower alkyt(acyl)amino, or 

24) subjecting a compound of the formula : 




(1-3) 



A-X-R ' 



55 



or its salt to deacylation reaction 

to provide a compound of the formula : 
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(1-2) 



A-X-R 



10 



or its salt, in the above formulas, 

Kf RJ. R£. R 3 . R 4 , A, X and Y are each as defined above, or 
25) reacting a compound of the formula : 



15 



20 




(iy) 



A-CHO 



or its salt with hydroxylamine and then reacting the resultant product with a dehydrating agent to pro- 
vide a compound of the formula : 



25 



30 




A-CN 



(1-6) 



35 



or its salt in the above formulas, 

R 1 , R 2 , R 3 , A and Y are each as defined above, or 
26) reacting a compound of the formula : 



40 



45 




a-x-r; 



or its salt with an oxidizing agent 

to provide a compound of the formula : 



(1-7) 



50 
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A-X-R 



(1-8) 
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or its salt, in the above formulas, 

R 1 , R 2 , R 3 , A, X and Y are each as defined above, 
R? is aryl substituted with halomethyl, and 
Ri is aryl substituted with formyl, or 

27) reacting a compound of the formula : 




(1-8) 



or its salt with (lower alkyisulf iny1)(1ower alkyithio)methy1 to provide a compound of the formula 




(1-9) 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , Rj, A, X and Y are each as defined above, and 

Rt is aryl substituted with 2-(lower alkyisulf iny1)2-(lower alky!thio)ethenyl, or 

28) reacting a compound of the formula : 




(1-9) 



or its salt with an acid to provide a compound of the formula : 




(1-10) 



or its salt, in the above formulas, 

R\ R 2 , R 3 , R A U A, X and Y are each as defined above, and 
Rj is aryl substituted with carboxymethyl, or 

29) subjecting a compound of the formula : 



73 




(Id) 



(1-11) 



or its salt, In the above formulas, 

R 1 , R 2 , R 3 , Rj, A, X and Y are each as defined above, and 

Rj is aryi substituted with carboxy(iower)alkyl, or lower alky! substituted with carboxy or ary! 
which is substituted with carboxy or carboxy(lower)alkyl, or 
30) reacting a compound of the formula : 



30 




(1-12) 



or its salt with lower alkylamine 

to provide a compound of the formula : 



40 



45 




(1-13) 



or its salt, in the above formulas, 

R 2 , R 3 , R 4 , A, X and Y are each as defined above, 
Ri is lower alkyl substituted with halogen, and 
Rj is lower alkyl substituted with lower alkyiamino. 

7. A pharmaceutical composition comprising a compound of claim 1 , as an active ingredient, in association 
with a pharmaceutically acceptable, substantially non-toxic carrier or exctpient 

8. A compound of claim 1 for use as a medicament. 
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9. Modification of the process claimed in claim 6 characterized by bringing a compound of formula I or non- 
toxic salt thereof produced by a process claimed in claim 6 into pharmaceutical^ acceptable form by ad- 
mixture or presentation of said compound with pharmaceutically acceptable diluent or carrier. 

10. Use of a compound of claim 1 for the manufacture of a medicament for therapeutic treatment and/or pre- 
vention of allergy or inflammation in human beings or animals. 
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